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FOREWORD 


This document is Volume II of the final report on NASA Contract 
NAS8-24747, ‘"Development of Thermal Stratification and Destratifi- 
cation Scaling Concepts. " T. M. Lovrich, Program Manager, 
McDonnell Douglas Astronautics Company, performed the study for 
the George C. Marshall Space Flight Center of the National 
Aeronautics and Space Administration. The program was conducted 
under the technical direction of Mr. T. W. Winstead, 
Thermodynamics and Fluid Mechanics Branch, Propulsion Division, 
MSFC Propulsion and Vehicle Engineering Laboratory. 

The author wishes to recognize Mr. L. A. Holmes, Engineering 
Instructor at Modesto Junior College in California, for initiating 
most of the initial scaling concepts analytical work and test design, 
and to Mr. T. W. Winstead, MSFC Contract Technical Supervisor, 
for his assistance during the performance of this research study. 

The final report ponsists of two volumes: 

Volume I Definition of Thermal Stratification Scaling 
Parameters and Experimental Investigations 

Volume II Stratification — Experimental Data 

Volume I is a report of the final results, conclusions, and recom- 
mendations of the study. It includes a presentation of the analytical 
methods used in defining the thermal stratification dimensionless 
scaling parameters and the experimental investigations performed 
with saturated Freon 113 FCA in three closed tanks geometrically 
scaled for determining the validity of these scaling parameters. 
Volume II contains a presentation of the experimental data collected 
and utilized in this stratification research study. 
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[■formed with the 6 inch and 18 inch diameter tanks was 
d under this contract, while the work performed with a 
diameter tank was primarily supported by MDAC-West IRAD 
Fluid Mechanics and Heat Transfer" funding. 
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Section X 
INTRODUCTION 


This volume of the final report contains temperature and pressure data 
obtained from the saturated Freon 113 PCA closed-tank stratification tests 
conducted during this study. These data are documented to provide the 
detailed stratification test data from which the analytical procedures and 
conclusions in Volume I were obtained, and to furnish data for further 
analyses as required. 

The data presented in tabular form are the test conditions, sensible heat 
values, and Freon 113 PCA liquid and ullage (vapor) properties for the 
37 tests conducted in this program. Also included, are graphical representa- 
tions of the liquid and ullage temperature and delta- temperature profiles, 
ullage and liquid bulk temperature and pressure histories, and dimensionless 
liquid -ullage delta-temperature profiles. The Modified Grashof numbers 
(Gr* and Gr?) and Fourier number- history data are also presented graphically. 
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Section 2 

TEST MATRIX— HEATER AND THERMOCOUPLE LOCATIONS 


Th"' tests investigated in this program are identified in the Test Matrix shown 
in Table 2-1. Figures 2-1, 2-2, and 2-3 identify the test-tank wall heater 
arrangement, the tank wall and penetration structural thermocouple locations., 
and the ullage-liquid thermocouple positions on an internal tank rake, 
respectively- The liquid and ullage thermocouple locations relative to the 
tank height are given in Table 2-2. 
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Table 2- 1 

TEST MATRIX - FREON 113 (PC A). 


Test Column #!l 


6 'in. Dia Tank 


8G 


. Accel e ration 


27G 


1, 000 Btu/hr It 4 (L) 87. 5£ FILL 
Gr* =• l'al'5 TESTS' #2, #I2S 


1, 000 Btu/hr ft* (L+U) 87. 5% FILL 
Gr* = 10 15 TESTS #3. #11S 


700 Btu/hr ft (L) 507° FILL 
Gr* = 10 14 TESTS #9S, »T5S 


700 Btu/hr ft* (L+U) 50 “ FILL 
Gr# = 10 44 TESTS » I0S, '*5 


600 Btu/hr ft*. (£) 87. 57* FILL 
Gr# = 7 x 10 14 TESTS *l,“5, *8i 


600 Btu/hr ft- (L+U) 87. 57° FILL 
Gr# = 7 x 10 44 TESTS “4, -o 


90 Btu/hr ft* (L) 87. 5°y FILL 
G r* = v0 14 TEST #14 


90 Btu/hr ft (L+U) 87. 5F 6 . FILL 
Gr* = lO- 4 TEST #13 


Test Column +2 


12 in. Dia Tank 


IG 


500 Btu/hr ft* <L) 87. 5% FILL 
Gr# = I0 ll 5 TESTS #50, #25 


500 Btu/hr ft* (L+U) 87. 5% FILL 


Gr* = Id' 1 5 TESTS #31,J'17 


-.2 


350 Btu/hr ft (L| 507o FILL 
■Gr# = 10 1* TESTS *33, #32 


350 Btu/hr ft* (L+U) 5!i% FILL 
Gr* = 10 14 TESTS #34, #35 

.2 


300 Btu/hr ft* (L) 87. 57° FILL 
Gr* = 7 x loM TESTS *20, #22 


,230 Btu/hr ft (LI SOS FILL 
r* = 10'* * TEST » IS 


2, 880 Btu/hr ft* (L) 87. 57° FILL 
Gr* = 10 16 TEST #3S 


300 Btu/hr ft* (L+U) 87. 5% FILL 


Gr# = 7 x 10 14 TESTS #23, ?28 


45 Btu/hr ft* (L) 87. 57° FILL 
Gr# =° 10 'l 4 TESTS #26. #15 


45 Btu/hr ft* (L+U) 87. 5% FILL 


Gr* = 10 li4 TEST #27 


Test Column * 3 


IS in. Dia Tank 


1G 


748 Btu/hr ft* (L) 507. FILL 
Gr* * 10 15 TESTS " BS. * D 


#60 Btu/hr ft (L) 87. 5 r > FILL 
Gr - - 10 1# TEST “IS 


NOTES: 

• (L), (L+U) . . . Liquid, a r.d l iquid + Ullage Heating. 

• Tests horizontally acre ss Table are Scaling tests (i. e. , teats having constant Modified Grashof no. Gr* - Gt : h = i (L = liquid depth)). 

• "S’ 1 .1.:. S in tests number indicates no heating during dcstratification testing. 
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FIGURE 2-3. 

LIQUID-ULLAGE RAKE THERMOCOUPLE LOCATIONS 
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Table 2-2 

LIQUID-ULLAGE THERMOCOUPLE - NORMALIZED TANK HEIGHT RATIOS 


Thermocouple 

No. 

Normalized 
Tank Height 

(y/£) 

37 

0.98 

38 

0.958 

39 

0.917 

40 

0. 875 

41-47 

0. 833 

48 

0.793 

49 

0.752 

50 

0.71 

51-57 

0.668 

58 

0. 626 

59“ 

0. 584 

60 

0. 542 

61 

0. 5 

62-63 

0. 42 

64-65 

0.339 

66-67 

0.259 

68-69 

0. 178 

70-71 

0. Ill 

72-73 

0.044 
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Section 3 

"*' TEST CONDITIONS AND TABULATED SENSIBLE HEAT DATA 

This section contains the heat flux from the input heater, liquid (Freon 
113 PC A) level, and stratification test time for each stratification test 
investigated. Included, are the tabulated sensible heat gains by the test 
liquid, tillage, and portion of the test tank structures; the tank wall; and 
silicone rubber heaters. This information is shown in Table 3-1. 


able 


TEST CONDITIONS - SUPI*I 
SENSIBLE HEAT GA3E 


Test No. 

Liquid Level (percent) 

Heating Condition 

Liquid Heater Electrical Source qi, (Btu/hr ft^) 

Ullage Heater Electrical Source qj^ (Btu/hr ft^) 
Stratification Test Time (minute) 

Liquid Total Energy Supplied (Btu) 

Ullage Total Energy Supplied (Btu) 

Summation — Total Energy Supplied (Btu) 

Liquid — Measured Heat Flux q'. : (Btu/hr ft ) 

Ullage — Measured Heat Flux q^ (Btu/hr ft*) 

Tank — Stainless Wall — Measured Sensible Heat (Btu) 
Silicone Heaters — Measured Sensible Heat (Btu) 

Foam Insulation — Measured Sensible Heat (Btu) 

Freon 1 1 3 (PCA — Measured Sensible Heat (Btu) 

Ullage — Measured Sensible Heat (Btu) 

Summation — Measured Absorbed Sensible Heat (Btu) 

Percent — Measured Absorbed Heat/Total Energy Supplied 


Test No. 

Liquid Level (percent) 

Heating Condition 

Liquid Heater Electrical Source q’5. (Btu/hr ft^) 

Ullage Heater Electrical Source q^ (Btu/hr ft^) 
Stratification Test Time (minute) 

Liquid Total Energy Supplied (Btu) 

Ullage Total Energy Supplied (Btu) 

Summation — Total Energy Supplied (Btu) 

Liquid — Measured Heat Flux q" (Btu/hr ft“) 

Ullage — Measured Heat Flux q” (Btu/hr £t^) 

Tank — Stainless Wall — Measured Sensible heat (Btu) 
Silicone Heaters — Measured Sensible Heat (Btu) 

Foam Insulation — Measured Sensible Heat (Btu) 

Freon 1 13 PCA — Measured Sensible Heat (Btu) 

Ullage — Measured Sensible Heat (Btu) 

Summation — Measured Absorbed Sensible Heat (Btu) 

Percent — Measured Absorbed Iieat/Total Energy Supplied 


3 iii. 8G 
No. 9S 

6 in. 8G 
No. 2 

6 in, 8G 
No. 1 

50. 0 

87.5 

87.5 

Liquid 

Liquid 

Liquid 

701. 569 

1001. 99 

600, 85 

0.0 

0 . 0 

0 . 0 

3. 33 

2. 0 

3.666 

45.913 

65, 58 

71. 966 

0 . 0 

0 . 0 

0 . 0 

45. 913 

65. 58 

71.966 

368. 248 

582. 284 

389. 008 

1. 744 

2. 566 

1.Q4 

6. 089 

7. 867 

7. 244 

4. 384 

5. 89 

5.42 

8. 675 

9. 095 

9. 233 

24. 102 

38. 11 

46. 669 

0. 114 

0. 034 

0. 038 

43. 364 

60. 996 

68.604 

94. 44 

93. 01 

95. 32 


12 in. 1G 


1. 194 


12 in. 1G 


0. 723 


12 in. 1G 


No. 25 

No. 32 

No. 22 

87. 5 

50. 0 

87. 5 

Liquid 

Liquid 

Liquid 

500. 56 

349. 77 

300. 077 

0 . 0 

0 . 0 

0 . 0 

8. 0 

13. 0 

15. 0 

524. 188 

357. 123 

589. 2 

0 . 0 

0 . 0 

0 . 0 

524. 188 

357. 123 

589. 2 

328. 14 

206. 34 

214. 021 


0. 767 


64. 858 

47. 752 

61.65 | 

23. 58 

16. 912 

22. 237 4 

72. 78 

67. 448 

7 2.869 j 

343.629 

210. 677 

420. 229 I 

0. 25 

0. 738 

0. 301 I 

505. 097 

342. 789 

577. 236 ‘ 

96. 35 

95. 98 

97.97 | 
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| Table 3-1 

NS - SUPPLIED HEAT FLUXES - 
|HEAT GAINS (Page 1 of 2) 


& in. 8G 

6 in. 8G 

6 in. 8G 

6 in. 8G 

6 in. 8G 

6 in. 8G 

6 in. 27 G 

fa in. 27G 

r no. i 

No. 14 

No. 10S 

No. 3 

No. 4 

No. 13 

No. IS 

No. 3S 

r 87.5 

87.5 

50. 0 

87.5 

97.5 

87.5 

50. 0 

87. 5 

i Liquid 

Liquid 

Liquid and 

Liquid and 

Liquid and 

Liquid and 

Liquid 

Liquid 


Ullage 

Ullage 

Ullage 

Ullage 

2236. 686 

2884. 422 

F 600. 85 

90. 127 

701. 569 

1001. 99 

600. 85 

90. 127 

r? 0. 0 

0. 0 

701. 569 

1001. 99 

600. 85 

90. 127 

0. 0 

0. 0 

ir 3. 666 

25. 0 

2. 333 

2. 0 

3.75 

25. 0 

1. o 

1. 0 

r 71.966 

73. 735 

32. 142 

65.58 

73. 735 

73.735 

43. 917 

94. 393 

r o. o 

0. 0 

32. 142 

13. 116 

14.747 

14.747 

0. 0 

0. 0 

71.966 

73. 735 

64. 284 

78. 696 

88. 482 

88. 482 

43. 917 

94. 392 

389. 008 

51. 382 

419. 734 

620. 367 

386. 81 

59. 366 

1529. 462 

1880. 114 

f 1.604 

0. 249 

14. 206 

10. 772 

8. 338 

0. 809 

5.611 

8. 264 

h 7. 244 

5. 421 

18. 8 

15. 867 

15. 067 

8. 756 

5. 91 

10. 355 

5. 42 

3. 892 

13. 396 

9.65 

9. 049 

5. 612 

4. 146 

7. 8 

9. 233 

9. 116 

12.54 

11. 16 

11. 099 

10. 219 

8. 949 

10. 438 

; 46. 669 

42. 037 

19. 23 

40. 603 

47. 469 

48. 569 

29. 031 

61. 527 

f: 0. 038 

0. 041 

0. 465 

0. 141 

0. 206 

0. 132 

0. 107 

0. 054 

1 68. 604 

60. 507 

64. 43 1 

77. 421 

89.89 

73. 288 

48. 143 

90. 174 

; 95. 32 

82. 06 

? ;va x . 2? 

98. 37 

93.68 

82. 82 

109. 62 

95. 53 

12 in. 1G 

12 in. 1G 

K. hS K.r 

12 in. 1G 

12 in. 1G 

18 in. 1G 



|V No. 22 

No. 15 

! i-h 

No. 17 

No. 28 

No. D 



| 87. 5 

87.5 

50. 0 

87. 5 

87. 5 

50. 0 



[Liquid 

Liquid 

Liquid and 

Liquid and 

Liquid and 

Liquid 




Ullage 

U 1 1 age 

Ullage 




K 300. 077 

45. 012 

349. 77 

500. 56 

300. 077 

753. 15 



0. 0 

0. 0 

350. 35 

500. 56 

300. 424 

0. 0 



[ 15.0 

99. 0 

9. 0 

8. 0 

15. 0 

9. 0 



" 589. 2 

583. 31 

247. 239 

524. 188 

589. 2 

1197. 835 



o. o 

0. 0 

247. 648 

104. 84 

1 17. 976 

0. 0 



£ 589. 2 

583. 31 

494. 887 

629. 028 

707. 176 

1197. 835 



£ 214. 021 

29. 444 

223. 179 

349. 47 

223. 31 1 

409. 627 



l 0. 767 

0. 101 

7. 55 

5. 763 

•5. 844 

l.o39 



?:■■ 61.65 

39. 912 

168. 205 

109. 404 

125. 084 

201. 998 



i 22.237 

14. 22 

60. 041 

34. 077 

37. 234 

49. 189 



p: 72.869 

68. 84 

105.571 

86. 48 

89. 537 

238. 016 



H. 420. 229 

381.562 

157. 756 

365. 964 

438. 47 

651. 483 



p 0.301 

0. 262 

5. 336 

1 . 207 

2. 295 

2. 607 



l; 577. 2B6 

504. 796 

496. 909 

597. 132 

692. 62 

1143. 293 



k- 

W 97 .97 

86. 53 

100.4 

94. 92 

97. 94 

95. 44 
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Test No. 


Liquid Level (percent) 
Heating Condition 


Liquid Heater Electrical Source q^ (Btu/hr ft ) 
Ullage Heater Electrical Source 5 h (Btu/hr ft^) 
Stratification Test Time (minute) 

Liquid Total Energy Supplied (Btu) 

Ullage Total Energy Supplied (Btu) 

Summation — Total Energy Supplied (Btu) 


Liquid - Measured Heat Flux q" (Btu/hr ft ) 
Ullage - Measured Heat Flux q" (Btu/hr ft^) 


Tank - Stainless Wall - Measured Sensible Heat (Btu) 
Silicone Heaters — Measured Sensible Heat (Btu) 

Foam Insulation — Measured Sensible Heat (Btu) 

Freon 113 PCA — Measured Sensible Heat (Btu) 

Ullage — Measured Sensible Heat (Btu) 

Summation — Measured Absorbed Sensible Heat (Btu) 

Percent — Measured Absorbed Heat/Total Energy Supplied 


Test No. 


Liquid Level (percent) 
Heating Condition 


Liquid Heater Electrical Source q" (Btu/hr ft ) 
ULlage Heater Electrical Source q^ T (Btu/hr ft^) 


Stratification Test Time (minute) 

Liquid Total Energy Supplied (Btu) 

Ullage Total Energy Supplied (Btu) 
Summation — Total Energy Supplied (Btu) 


Liquid — Measured Heat Flux q" (Btu/hr ft ) 
Ullage — Measured Heat Flux q" (Btu/hr ft^) 


Tank — Stainless Wall — Measured Sensible Heat (Btu) 
Silicone Heaters — Measured Sensible Heat (Btu) 
Foam Insulation — Measured Sensible Heat (Btu) 

F reon 1 13 PCA — Measured Sensible Heat (Btu) 

Ullage — Measured Sensible Heat (Btu) 

Summation — Measured Absorbed Sensible Heat (Btu) 


Percent — Measured Absorbed Heat/Total Energy Supplied 
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Table 3-3 


TEST CONDITIONS - SUPPE 
SENSIBLE HEAT GAI1 


6 in. 8G 
No. 15S 


50. 0 
Liquid 


701. 57 
0. 0 
3. 333 
45. 92 
0. 0 


99.. 19 


1 2 in. 1G 
No. 33 


50. 0 
Liquid 


349.77 
0. 0 
13, 0 
357. 123 


6 in. 8G 
No. 12S 


87. 5 
Liquid 


1 r 01 . 99 
'o. o 
2 . 0 
65. 58 
0. 0 


95. 82 


12 in. 1G 
No. 30 


87.5 

Liquid 


500. 56 
0. 0 
8 . 0 

524. 188 
0 . 0 


6 in. 8G 
No. 5 


87.5 

Liquid 


600. 85 
0 . 0 
3.667 
72. 095 
0 . 0 


45. 917 

65. 58 

72.095 

i 

'■A 

395. 894 

603. 703 

387. 535 

i 

1. 903 

2. 952 

1.8 

A 

6. 222 

8. 044 

7.467 

A 

; 

4. 464 

5.977 

5.523 

:; 'j 

8.827 

9. 267 

9.263 

-■! 

25.911 

39.512 

46.5 

4 

•$l 

0. 125 

0. 039 

0.043 


45. 549 

62. 839 

68.796 

■J 

•« 


95.42 


12 in. 1G 
No. 20 


357. 123 

524. 188 

58 9. 2 

208. 707 
0. 657 

362. 662 
1. 192 

205. 171 
0. 74 

41. 338 
14. 729 
66. 745 
213. 093 
0. 671 
336. 576 

64. 858 
23. 568 
73. 774 
314.63 
0. 250 
477. 08 

59. 513. 
21.484 
77. 077: 
40 2. 85 L 
0. 291 
561. 216 

94. 24 

91. 01 

95. 25 


Table 3-1 

MS - SUPPLIED HEAT FLUXES - 
HEAT GAINS (Page 2 of 2) 


87.5 
Liquid 

600.85 

0.0 

3.667 

72.095 

0.0 

72.095 

387.535 

1.8 

7.467 

5.523 

9.263 

46.5 
0.043 

68.796 

95. 42 


Liquid and 
Ullage 
701. 569 
701.569 
2. 333 
32. 142 
32. 142 
64. 284 

436. 428 
10. 662 

19. 823 
14. 182 
12. 896 
19.995 
0.488 
67. 384 

104.82 


Liquid and 
Ullage 
1001. 99 
1001. 99 
2 . 0 
65. 58 
13. 1 16 
78. 696 

635. 42 
10. 178 

15. 645 
9. 535 
11. 26 
41. 588 
0. 133 
78. 161 

99.32 


Liquid and 
Ullage 
600. 85 
600. 85 
3. 8 

74. 718 
14. 944 
89. 662 

408. 07 
9. 723 

15, 912 
9.607 
11.375 
50.745 
0. 242 
87. 881 

98. 01 


Liquid and 
Ullage 
600. 85 
0. 0 
3. 667 
72. 095 
0 . 0 

72.095 

381, 824 
1. 517 

6. 978 
5. 167 
9.031 
45. 815 
0. 036 
67. 027 

92.97 


Liquid and 
Ullage 
600, 85 
0. 0 
3.7 

72. 752 

0. 0 

72.752 

375. 963 
1. 356 

8.4 
6. 266 
9. 633 
. 45.522 
0. 033 
69. 854 

96. 01 


Liquid and 
Ullage 
600. 85 
0 . 0 
3.7 

72. 752 

0 . 0 

72. 752 

370. 305 
1. 594 

8. 488 
6. 233 

9. 758 
44. 837 

0. 039 
69. 355 

95. 33 


6 in. 8G 

6 in. 8G 

6 in. 8G 

6 in. 8G 

6 in. 8G 

6 in. 

1G 

6 in. 

1G 

i; No. 5 

No. 16S 

No. 11S 

No. 6 

No. 8S 

No. 

1 

No. 

2 m 

; 


12 in. 1G 

12 in. 1G 

12 in. 1G 

12 in. 1G 

12 in. 1G 

12 in. 1G 

18 in. 1G 

18 in. 1G 

1 

l No. 20 

No. 26 

No. 34 

No. 31 

No. 23 

No. 27 

No. BS 

No. IS 

n 



Section 4 

LIQUID AND ULLAGE (VAPOR) PROPERTIES 


This section contains the test liquid (Freon 113 PCA) and ullage thermo- 
dynamic properties, and the characteristic temperature and pressures for 
each test investigated. Also .shown, are the values for the three scaling 
parameters that were maintained constant for the scaling tests in this study. 
These parameters are the Modified Grashof number (Gr*), the Fourier 
number (Fo), and the Interface number (I), This information is shown in 
Table 4-1. 


Notes: 

r = 1 Normalized time at end of stratification test. 

CHTMP Characteristic temperature, (q^ D/kg) 
CHPRESS Characteristic pressure, (q^ 0/D) 


preceding page blank not filmed 




Table 4-1 | 

FREON 113 PCA LIQUID - ULLAGE PROPERTY 


Test No. 

6 in. 8C #9S 

Characteristic Temperature (CHTMF) (*F) 

8. 861 + 03 

Characteristic Pressure (CHPRESS) (lb(/in 2 ) 

4.211 + 02 

LIQUID: density (lb/ft 3 ) 

94. 431 - 93.656 

mass (lb) 

12. 361 - 12.259 

specific heat (Btu/lb °F) 

0. 225 - 0. 227 

thermal conductivity (Btu/hr ft °F) 

0. 04 - 0.039 

viscosity (lb/ft hr) 

1.202 - 1» 137 

kinematic viscosity (ft 2 /hr) 

0.012732 - 0.012139 

P randtl No. 

6.834 - 6.6116 

Modified Grashof No. = f (q^, t = 1. ), Grn 

1.222 + 14 

Modified Grashof No. = f(q?, t= 1.), Gr^ 

6. 412 + 13 

Inte rface No. . I 

0.03106 

ULLAGE: density (lb/ft 3 ) 

0.451 - 0. 531 

mass (lb) 

0.059 - 0-07 

specific heat (Btu/lb 0 F) 

0. 158 - 0. 16 

Test No. 

6 in. 27 G #3S 


6 in. 8G HZ 
1.267 + 04 
3. 609 + 02 


6 in. 8G #1 
7. 595 + 03 
3.96 + 02 


6 in. 8G #14 
1. 140 + 03 
4. 058 + 02 


Characteristic Pressu‘4 (CHPRES5) (lbj/in. 2 ) 


3. 662 + 04 
5. 195 +02 


LIQUID: density (lb/ft 3 ) 

mass (lb) 

specific heat (Btu/lb *F) 
thermal conductivity (Btu/hr ft °F) 
viscosity (lb /ft hr) 
kinematic viscosity (ft 2 /hr) 

P randtl No. 

Modified Grashof No. = f (q“, t = 1 . ), Gr 
Modified Grashof No. = f (q ”, t = 1. ) f Gr 
Interface No . , I 
ULLAGE: density (lb/ft 3 ) 

mass (lb) 

specific heat (Btu'/lb • F) 


94. 139 - 93.009 
21. 565 - 21.306 
0.226 - 0. 229 

0. 039 

1. 177 - 1.088 
0.0125 - 0.01169 
6. 746 - 6. 4478 
1.431 + 16 

9. 324 + 15 
0.00756 


0.015 - 0.01 
0. 158 - 0. 16 


EQJlDOUT frame 


94. 382 - 93. 681 
21. 621 - 21.46 
0.225 - 0. 227 

0. 04 - 0.039 

1. 198 - 1. 139 

0. 01269 - 0.01216 
6. 819 - 6. 6185 

1. 342 + 15 
7.8 + 14 
0. 0218 

0.453 - 0. 546 
0.015 - 0. 018 


94. 387 - 93. 529 
21. 622 - 21. 425 
0.225 - 0.227 

0. 04 - 0. 039 

1. 198 - 1. 127 
0.012696 - 0.012049 
6.82 - 6. 578 
8.217 + 14 

5. 32 + 14 
0.0363 

0.454 - 0. 559 
0.015 t 0.018 


94. 335 - 93. 562 
21. 61 - 21.433 
0. 225 - 0. 227 

0. 04 - 0.039 

1. 194 - 1. 13 

0. 01265 - 0.01207 
6. 805 - 6. 587 

1, 228 + 14 
6. 999 + 13 
0. 242 

0. 455 - 0. 566 
0.015 . 0.019 


6 in. 8G-^ 
8. 867 + 03 1 

•••'-I 

2.948 + 02 Vs 


0. 158 - 0. 16 

0. 158 - 0. 16 

0. 158 - 0. 16 

12 in. 1G #25 

12 in. 1G #32 

12 in. 1G #22 

1.267 + 04 

8.861 +03 

7.6 + 03 

3. 606 + 02 j 

4. 094 + 02 

4.053 + 02 

94. 32 - 93. 53 

93. 42 - 92. 39 

94. 31 - 93. 34 

172. 85 - 171. 41 

97. 83 - 96.755 

1 172. 83 - 171.06 

0.225 - 0. 227 

0. 228 - 0. 231 

j 0. 225 - 0.228 

0.040 - 0. 039 

0.039 - 0. 038 

0.04 - 0.039 

1. 193 - 1. 127 

1. 119 - 1.044 

: 1. 191 - 1. 113 

i 

0. 01264 - 0.01205 

0.01197 - 0.0113 

0. 01263 - 0.01192 

6. 8 - 6. 579 

6.55 - 6. 308 

6. 8 - 6. 53 

1. 37 + 15 

1.26 + 14 

8.422 + 14 

8. 978 + 14 

7.431 + 13 

6. 007 + 14 

0. 0218 

0.03118 

0. 03633 

0. 459 - 0. 546 

0.451 - 0. 516 

0.455 - 0. 559 

0. 12 - 0. 143 

0.472 - 0. 541 

0. 119 - 0. 146 

0. 159 - 0. 16 

0. 158 - 0. 159 

0. 158 - 0. 16 
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Table 4-1 

FREON 113 FCA LIQUID - ULLAGE 


Test No. 


Characteristic Temperature (CHTMP) (°F) 


Characteristic Pressure (CHPRESS) (lbf/in ) 
LIQUID: 


density *lb/ft 3 ) 

mass (lb) 

specific heat {Btu/lb "F) 
thermal conductivity {Btu/hr ft *F) 
viscosity (lb /ft hr) 
kinematic viscosity (ft 2 /hr) 

Prandtl No. 

Modified Grashof No. = f (q^. t= 1.), Grfj 
Modified Grashof No. = f ( q ^ , t= 1.), Gr| 
Inte rface No. , l 
ULLAGE: density (lb/ft 3 ) 

mass (lb) 

specific heat (Btu/lb *F) 


6 in. 8G riSS 


8. 88 + 03 
4.212 4- 02 


94. 314 - 93.48 
12. 346 - 12. 237 
0.225 - 0.228 

0. 04 - 0. 039 

1. 192 - 1. 123 
0.01264 - 0.01201 
6.798 - 6. 565 
1.253 4 14 
7.069 + 13 
0.03106 

0.46 - 0. 547 
0.06 - 0.072 
0. 159-0. 16 


6 in. 8G # 12S 


1. 269 4 04 
3. 609 + 02 


94. 282 - 93. 556 
21. 598 - 21.431 
0. 225 - 0. 227 
0. 039 

1. 189 - 1. 129 

0. 012613 - 0.012068 
6. 79 - 6. 585 

1. 367 + 15 
B. 235 + 14 
0. 0218 

0.458 - 0. 564 
0.015 - 0.018 
0. 159 - 0. 16 


6 in. 8G $5 


7. 592 + 03 
3.968 + 02 


6 in. 8G ms 


8. 86B + 03 
2. 948 + 02 


94. 411 - 93. 556 
21. 627 - 21.431 
0. 225 - 0.227 
0.04 - 0. 039 
1.201 - 1. 129 
0.012716 - 0.012068 
6. 827 - 6. 585 
8. 185 4 14 
5. 279 4 14 
0.0363 

0.451 - 0. 568 
0.015 - 0. 019 
0. 158 - 0. 16 


94. 392 - 93,749 
12. 3 30 . U.272 
. . 225 - 0.227 
(. 04 - 0.039 
1. 199 - !. 144 

0. '127 - 0.01221 

6. 822 - 6. 650 

1. 207 ^ 14 

7. 506 4 13 
0.03106 
0.456 - 0. 745 
0. 06 - 0. 098 
0. 158 - 0. 162 


1.2654 4 04) 
3. 609 4 02 I 


94.457 - 93| 
21. 638 - 2.1-5 


0.225 - 0. 22 

' -i 

0.04 - 0. 03S 


1.205 - 1. H 

0.01275 - Of 
•1 


6.84 - 6. 623 

■M 

1, 339 4 15."? 
8.493 4 14:)j 
0. 0218 
0.456 - 0$| 
0.015 - 0. 6; 
0. 158 - O.’t 


Test No. 


12 in. 1G #33 


12 in. 1G 030 


12 in. 1G 020 


12 in. IG 026 


12 in. 1| 


Characteristic Temperature (CHTMP) (*F) 
Characteristic Pressure (CHPRESS) (lbf/in. z ) 

LIQUID: density (lb/ft 3 ) 

mass (lb) 

specific heat (Btu/lb °F) 
thermal conductivity (Btu/hr ft ”F) 
viscosity (lb/ft hr) 

• kinematic viscosity (ft Z /hr) 

Prandtl No, 

Modified Grashof No. = f (qj^, t = 1.), CSr$j 
Modified Grashof No. s f (q^, v s 1. ), GrJ 
Interface No. , 1 
ULLAGE: density (lb/ft 3 ) 
mass (lb) 

specific heat (Btu/lb * F) 


8. 859 4 03 


4.094 4 02 


1.267 + 04 
3. 606 4 02 


7. 599 + 03 
4. 0 53 4 02 


1. 14 4 03 
4.013 4 02 


94. 282 - 93.426 
98.732 - 97. 835 
0.225 - 0.228 

0. 039 

1. 189 - 1. 119 
0.01261 - 0.01254 
6. 789 - 6. 551 
1.259 4 14 
7.511 4 13 
0.03118 

0.46 - 6. 520 
0.481 - 0. 544 
0. 159 


94. 309 - 93. 517 
172. 83 - 177. 378 
0. 225 - 0. 227 
0.040 - 0.039 
I 1. 191 - 1. 126 
0.01263-0.01204 


6. 797 - 6. 575 
1.373 + 15 
9. 024 + 14 
0. 0218 
0. 46 - 0. 547 
0. 121 - 0.143 
0. 159 - 0. 160 


94. 2 i - 93. 364 
172.795 - 171. 099 
0. 225 - 0. 228 

0. 039 

1. 19 - 1. 114 
0.01262 - 0.01193 
6.791 - 6. 535 
8.401 4 14 

5. 744 4 14 
0.03633 
0. 454 - 0. 554 
0. 119 - 0. 145 
0. 158 - 0. 16 


94.295 - 93.382 
172. 805 - 171. 132 
0. 225 - 0.228 

0. 039 

1. 19 - 1- 115 

0. 01262 - 0.01194 
6. 793 - 6. 54 

1. 257 4 14 
8. 563 4 13 
0.2423 

0. 454 - 0. 545 
0. 119 - 0. 143 
0. 158 - 0. 16 


ERAME | 


8. 858 4 03f 
2, 835 4 02.-1 


94. 287 - 9: 
98. 738 - $ 
0.225 - 
0. 039 

1. 19 - ii 
0.0 1262: 
6.79 --6* 
1.227 + | 
8.319 + 1 
0.03118 : 
0.463 - 61 
0. 485 - 6i 
0 . 159-61 
















Table 4-1 

ULLAGE PROPERTIES (Page 2 of 2) 


6 in. 8G JfllS 


06 - 0.098 


| 6 in. 8G #6 


7. 605 + 03 

4. 112 + 02 

94. 327 - 93. 394 
21. 608 - 21. 394 
0.225 - 0. 228 

0. 04 - 0.039 

1. 193 - 1. 116 
0.01265 - 0. 01195 

6. 802 - 6. 543 

8. 37 3 + 14 

5. 687 + 14 
0.0363 

0.458 - 0.964 
0.015 - 0.032 
0. 159 - 0. 164 


| 6 in. BG #8S 


7. 581 + 03 
3. 968 + 02 

94. 493 - 93. 651 
2.1. 646 - 21. 4 53 
0. 225 - 0. 227 

0. 04 - 0. 039 

1. 208 - 1. 137 
0.01278 - 0. 01214 

6. 852 - 6. 61 

8. 073 4 14 
5. 13 ’+ 14 
0.0363 

0.453 - 0. 554 
0.015 - 0.018 
0. 158 -0.6 


I 6 in, 1G #1 


7. 596 + 03 
4. 004 + 02 

94. 3 B - 93. 544 
21. 62 - 21. 42B 
0. 225 - 0.227 

0. 04 - 0. 039 

1. 198 - 1. 128 

0. 01269 - 0.01206 
6. 818 - 6. 582 

1. 025 + 14 
6.415 + 13 
0. 0363 

0. 449 - 0. 54 
0.015 - 0. 018 
0. 158 - 0. 16 


12 in. 1G #27 


6 in 

1G #2 

7.605 

03 

4. 004 

02 

94. 315 

- 93.491 

21.6 - 

21.416 

0. 225 

0. 228 

0.04 - 

0. 039 

1. 192 

1. 124 

0. 01264 - 0.01202 

6.799 

6. 568 

1.033 

14 

6.368 

13 

0. 0363 


0. 455 

0. 561 

0. 015 

0.018 

0. 158 - 

0. 16 

18 in. 1G MJS 


18 in. IQ MS 


1.383 + 15 

9. 686 + 14 
0.0218 
0.462 - 0.9 
0. 121 - 0. 236 
0. 159 - 0. 163 












Section 5 


EXPERIMENTAL TEMPERATURE, PRESSURE, AND 
COMPILED MODIFIED GRASHOF AND 
FOURIER NUMBERS DATA 


This section is composed of the measured temperature and pressure data 
obtained during this program. The data are presented in sets cor responding 
to scaling tests in Sections 5. 1 through 5. 10. Scaled tests are represented 
by those tests listed in the same row of the test matrix (see Table 2-1), This 
represents tests where the dimensionless parameters, the Modified Grashof 
number Gr^, the Fourier number Fo, and the liquid-vapor Interface number I 
defined in Volume I of this report, are held constant during each test. Three 
experimental variables were used to control the values of these dimensionless 
scaling parameters. These variables are the input heat flux q^, the stratifi- 
cation test time 9, and the applied gravitational constant g. The test data 
in Section 5. 11 do not represent scaling tests, but tests with constant wall- 
heat flux q^j. These two tests, 6- in. -dia. tank test lg #1 and #2, have the 
same heat flux as the 6 -in. -dia. tank test 8g #1 of Section 5. 5. 


The data from each set of scaling tests include: 

(1) Structural geometric tank weights - wattmeter heat flux inputs. 

(2) Stratification temperature (°F) data for each thermocouple and 
at each recorded time slice. 

(3) Family of stratification temperature profile curves. 

(4) Family of stratification del-temp profile curves. 

(5) Family of stratification DT Norm (normalized del -temp) profile 
curves. 

(6) Bulk ullage and liquid temperature histories. 

(7) Tank pressure history. 

(8) Liquid Modified-Grashof number histories - stratification. 

(9) Liquid Fourier number history. 

PRECEDING PAGE BLANK NOT FILMED 
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During the teat program, the heaters #1 and #2, #3 and #4, #5 and #6, 

#7 and #8, and #9 and #10 <i. e. , Figure 2-1) were connected in parallel. 
Under item (1) above, the supplied heater heat-flux values to the respective 
parallel heaters are identified as H12, H34, H56, H78, and H910 in 
Tables 5. 1-la through 5. 11- lb. 










Table 5. 1-la. 6 IN. DIA TANK TEST SOU (Page 1 of 21 

STRUCTURAL GEOMETRIC Tam * fcTS-WATTMHTER HEAT FLUX IN (J S 


DO^eTakEA TT2= .3927 CY l/'2 f1 CYL F ^UL V0LFT3* ,0016« E ^FLN gPvOL^T?; ! 

r uA. , - 6 F nm- 


LlG VOL FT3* .229C7 ULLAGE vcL FT3« ,03272 


- F T 2 ) . ABSORBED H 6 aT AND TEMPERATURE ESTIMATES 

„! ,,. w m n -l 0ni . 9nv HTflr n.ooniL 

EST.MT FLUX IN LP (BTU/HR-FT2> B 1<>01.993S ^ 

-£?TV 5 ^- £ U:X-^w^L-Lb E: -T» T UfH :, - r ^ > *,. ^^IItraTaDESTHAT ) 0TU* 120|012 
EST> INPUT Li;;raT AT).-Tl= «•’« (S ^ESTRAT ) R 2«.*168F 

EST.ua TEH? li^'h^etaTHAT)- * " 


c.t „. ...IT ULL.- .XSTB.T...U. ^ rST.».T Bt»AT» t U._ _ J^OO 


Table 5 1-lb. 6 IN. DIA TANK TEST 8G#12S 

S TRUCTUR AL^eOMeT* HPT ANK- H-T5-* ATTMETER-*E A f-fWHUPWJ- 


FLNGE- AREA FT2« r03<>5- 

,0016a FLNGE VOL FT3* 
FLANGE MASS= .38058 


DOME AREA FT2* .3927 CV V/5 B MI F ISll’ V0LFT1* ’ 

DME w*LL VOL "3* .00131 Ui CYl VOLFTj^ 

OME MASS L8M= • 65596 - 

"li" ^2907 ~ ULLAGE VOL FT3* .03272 

_ inwjT -MEAT-FLUXES- (BTU/HR.FT2WANO ABSORBED HEAT AN» TEMPERATURE EST3H*T( 

H 1 2= 1 00 1 . 9935 H30-1001.9935 H56S1001 .993^ H,l»l 


per HT FLUX IN LIQ ( 8 T U/HR-F T c ) = t 0 0 1 . 99 35 

L 1 ^A^r^IsUso 0 * 00 !Ut-destrat 5 btu. 

“I:UO ?EmJ L p?R S SECS T TRA T n= »:«MF (STRAT + OE STRATI* 

-ESfVHT-TNPtNT UL't AGE H),000 WMfOMT* 


OlOOO 

0.0000F 


,00076 


.00074 
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Table 5. 1-lp . 12 IN. DIA TANK TEST 1G#30 (Page 2 of 2) 

STRUCTURAL GEOMETRIC TANK nTS-WATTmETER HEAT FLUX IN*UTS 


DOME AREA FT2= 1,5708 
DUE WALL VOL FT3* .01947 


CYL AREA FT2« 6,2832 
UT CYL WALL V0LFT34 


FLNGE AREA Ft2s .1458 
,01309 FLNGE VOL FT34 ,00608 


LOMr 5,3 , 770 4 +S S- 1/2 C VL l5m^ 6 ^*965 ' FLA N GE HaSSr 3, 0 ^6 5 


LIQ VOL FT3p 1.R3260 


ULLAGE VOL FT3» ,26180 


JNFUT HEAT FLUXES CbTU/HR-FT2> , AND ASSORTED HEaT AMD TEMPERATURE ESTIMATES 

■4^2^ -56 0, 8 6 26 Ii34- 500,5 6 3 6 H- 5B» ^60 , 56 26 H910 S 500,563 6 U78. OtOGM- 

EST.HT flux in L 1(3. <ciTu/H t (- ! 'T3)e 500,5626 

- fc RT-, H-T -F L44X— | 4i I ' L LrGE- ( UTU/rl 4 r F-T-2-) * G- r 9 ^ 63 - 

EST.riT INPUT LIC(STPaT)QTII 8 524,188 
EST.LIO TEMP lNC«SE(STHATJa 13,447iF 


CSTKAT*DESTRAT10TU* 1179,423 
<STRAT*DESTRAT)a 30.2103F 


EST.HT INPUT ULLAGE (STRAT)9TU» 0,000 (STRAT*DESTRAT)8TU» 0.000 


Table 5. 1-ld. 12 IN. DIA TANK TEST 1G#25 

•STRUCTURAL GEOMETRIC -TANK- WTS^WATTMETER-HEAT- FLUX -1- INPUTS 


DOME -AREA-FT2S— t i 
DME NALL VOL FT3= .01047 

OHE HASS LBMs 5.24772 MASS 1/2 CYL LBM= 6.55965 


CYL- AREA FT2= -6.2832 FLNGE - AREA-FT2= s-1458 

1/2 CYL WALL V0LFT3s .01309 FLNGE VOL FT3* 

FLANGE MASS= 3.04465 


LIQ VOL FT3= 1.83260 ULLAGE VOL FT3= ,26180 

INPUT -MEAT-FtUXES^l BTU/HR-FT2) , AND ABSORBED HEAT- AND~TEMPERATURE — ESTIMATED 

H12= 500.5626 H34s 500.5626 H56= 500.5626 H910= 500.5626 H78= 0.0000 

EST.HT FLUX IN LIQ <BTU/HR-FT2)= 500.5626 
EST.HT FLUX IN ULLGE (BTU/HR-FT2)= 0.0000 

tTOCS-TRATJBTUs -524.188 CS T RAT + 0 ES T R AT) BTU = 15 72, 5 64 

ES .LIQ TEHP INCRSEISTRATJs 13.4474F (STRATtDESTRAT)s 40.2445F 

-EST-.HT-INPUT-tltLAGE{STRAT)BTUa 0,000 (STRAT+0E3TRAT)BTU= OrOOB 


.00608 





5. 1 -2a. 6 IN. DIA TANK TEST 8G #2 (Page 1 of 2) 


14 

1 

17 

i 

lf.\.. 

1 

17 

i 

lb 

1 

19 

1 

20 

1 

21 

J 


. or o .310 . 6 !S 0 i.unn 1.33u 1 . 66 Q 

r. ."/j 1 ' *330 ,*00 ,66 r ’ »830 1. 00 

ivn Ilf , 7 0 -3 i »7 -130 > 

>17 124.467 130,79? l34,9iP 137,917 140,542 l 4 l»-75 

083 122.75? 129,1.25 ',32,467 135,708 138, *2b in, 375 

333 123.45* 129 , 292- 133 , 375 535,917 138,667 140.730 

62^ 121,775 126,833 130,542 13^,083 13^,458 137,54? 

708 121.667 126,958 13*, 45* 132,583 134,542 134,79? 




1,167 
5,75- 
Q17 
750 


1**,79 

27,20 
22,70 
2 r . r > ft 


5,667 

*,*75 

6 t 333 
*■; n 


2.04 
7.25 
7- f *7 
4,45 

%P8 

O.^b 

?,7U 

3.05 


6,875 118 , Oun nr, 872 

c , 1 6 7 116,333 116,833 

7^42-117,83^-11^,563 
4,500 117,542 HP. 500 
8.425 121.04? 123 


30,95 
20,05 
15.33 




























able 5. 1 -2a. 6 IN. DIA TANK TEST 8G H (Page 2 of 2) 

ltd ,333 109,292 110,125 110,917 111,958 119.750 

J?*'**? 1^0,958 131,875 132,867 133,167 

?; m » ; »* >***- 

116,458 117 , 467 111! 

4 4 A £ ^ 4 a. j /k.A 


125 ' r5G 120,625 130,95 s 131,075 132, 
— U * |7(?P 1 * 7 , 705 l i ft, n b c> la-T I ? s r, tai , 
HM2? *.**** 6T ^®.33i 120 ; 29? i2i ; 931 iw; 

116, 4 117,467 119,542 122,063 124, *17 124, 
— li fe 1 6 67 1 1 jl-y 45 A-l 2:0,^ 03— 12X, 5'UO— 12 5^-9 17_12P^ 
116,950 119,167 121,500 123,417 126,500 12*fl 
**M<* 4 9 * 125 123,667 124,125 J2 a| 


44 

45 

45— 

47 

46 


116 

115 


117 

117 

4.17 

117 

115 


uo,»u 140, 

-^ pj , R . v 3 ns ,, , a on n s ., 

116, 958 1*5,833 116, 
117,003 116 , 750 117, 
116,167 118,167 113, 


544, 127,500 129,333 
<32 121,651-123,740 125,590 127,745 
SO" 121,750 123, Sue 125, P 33 127,417 
667 122,500 124,125 126,667 12s , 792 
-58 ? - 110 ,12 5 110 , 5R3 -9i,W7S 

375 113,542 119,453 121.P42 123.547 


“ “ 1 w ^ »•*' jogg * Jk r 

4AM&& Il'i.dSfl XXX 
106,121' 106, 2QP 107 
90,917 9P ,467 90 

104,332 103,033 103 
07,667 87,292 07 


, n 1 375 
4,333 
6,29? 
1,624 

0^033 

1,000 






EP'’fPF , : 











\ ' ^ 

\ - ~ 


Table 5. l-2b. 6 IN. DIA TANK TEST 8G if I2S (Page 1 of 2) 

TEMPER ATURfc MATRIX -STRATIFICATION 7 ' 



(MIN) 0.000 .333 1.000 

0.000 .167 .500 

IT 7^ 708”! 2TS 042-1 28 .000” 

12 a, 706 134.875 

123.792 
I2a. 333 
122.833 
123.208 


117.958 

118.208 

118.375 

117.667 

117.750 


133. «17 
134.125 
131.458 
131.042 


1.667 2.000 

.033 1.000 

133.U5B-135.958- 

140.875 143.292 
142.042 
141.417- 
138.458 
137.583 


139,458 

139.583 

136.375 

135.917 


) 






Table 5. 1 -2fe. 6 IN. 





109.792 
117.083 
ttftr 


©IA TANK TEST 8 G # 12 S (Page 2 of 2 ) 

125— i 18*417— H 9*53 3— 

110.083 111.292 112.833 


132,292 133.708 


113.958 

130.500 


118.917 
117.167 


UOiSgi 


123*042 

123.750 


127.875 
126.500 


130.083 

130.017 


tt^,^56~ll9^5O0~t24 , 082—1 28.792-130*667 


.708 
117,958 
ilo * 


128.625 

128.817 


129.817 

129.625 


116,063 

118.125 


120.858 

121.167 


131.958 

132,333 

132*125- 

132.917 

132.250 


116.333 
118.833 
“117. 


121.750 
120 . 


125.083 130.582 
125,206 130.000 

> *792-131.208-133* 208 
.875 132.292 136.667 

125.083 130.292 132.625 


117.750 
117.333 

“H8 


116.582 

119.562 


130.125 

128.706 


122.958 127.333 
122.625 126.292 __ . 

10 6 1 1 9 .6 25--123.2 0 8— 127-rl 88-1 29. 358- 
117.292 118.250 122.675 127.125 129.083 


118.875 


130.000 


118.875 
116.708 

1 

118,333 



119,708 
119, 


123.792 

123.875 


126.083 

126.056 



1 19 . 675 ' 1 1 * . » '«• ■» — - „ 

■11 6i 9l7— 11^*958— ll^?563-122rf825-128T667 

117.333 117,125 119.625 122.125 126,292 
117.958 118.125 120.583 


118. 
119.792 


122.667 
.292 


126.956 

127.292 


130.000 
130.361 
.292 
126.667 
129.875 


H9r083--ti 97,-062-121*062 
116.875 116.675 118.208 
116,917 116.917 117,875 


123.333 
-126,125 
120.708 

120.333 


125.562 

125,633 

122.208 

121.792 


«Tf66t^^T8 33-tl5 5T66T-1 2 lirO 00-122.458 
116,625 116.750 119.063 120.583 122.000 
116.667 116.708 117,167 t 19.000 120.333 
11 6 . 792— 1 1 7. 0OO“H7.5OO~t 1 9 .250-120 .250 

117.333 117.333 118.125 119.017 120,708 
118.000 118.708 119.917 121.667 122.833 


tl 5^91 7-tl 6v59 2-ni 6 ,29 2“1 1 9 , 9 1 7-121 . 0 8 3- 

109. 333 109.958 112.062 116.375 115.917 
95.708 96.167 97 el 25 97.875 98.625 
106 • 063“t 06 . 062-18 6 • 500-107.458 106.042 

91 .955 91 .833 9 1 • 792 91 .333 91 .292 
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e 5. 1 -2c. 12 IN. DIA TANK TEST 1G #30 (Page 1 of 2) 
frMPfcRA-WE M A T 9 J X- It F A * l ^ ! CAT 1 0 N 


\m 0,000 2,000 4,000 

0,000 ,?50 ,500 

117,250 123,917 127,407 

U-T-^orv-l^ A , 1 6 7 1 30-^74- 

117,542 127,333 131,300 
117,533 127,042 130,230 
117,542 127,003 131,003 
117,439 125,533 123,503 
117,542 125,417 129,000 
117,625 125,709 124,292 
117,167 121,459 124,375 
117,375 135,009 134,750 
- -117,542 134,917 134,250 
117,667 133,417 135,125 
117,542 134,375 137,209 
117.000 , 123,5 4 3 127.4 9 3- 


6,000 4,000 

1 750 1,40" 

131,042 134,000 


134.542 
133,292 
133,950 

131.375 

130.542 
130,79? 
127,167 
14" 003 

141.375 
139,063 
l39,2f:o 

^ A M #%#• 


131.292 
13n.*00 

130,667 
12° ,333 
121,042 

135,167 
133,375 
-133,792- 
119,000 
11 B, 333 
- 1 - 1 9 rg - 04 - 

119.292 
119,033 

-117-* C 58 

119,917 
133,709 

4 10 4 


135,417 

134,203 

133.792 
131.533 
123,453 

134. 6 67 
138,250 

136.792 
136,333- 

122,167 
120,750 
120. 583 

*"vjvVv 

120,500 

119.667 
- 120 , 000 - 
122,063 

136,292 


139,063 

137.500 
136,709 

134.500 
126,29? 
142 , 3 0-9- 
141,542 
139,706 

-13A-.750 

125.375 

123.375 
l23-,4 25 - 
122,975 
121,750 

-122,417- 

125,29? 

139,54? 


537,563 
133,017 
134,459 
133,950 

133,167 
5 3 ** ,125 
129,542 
145 , ?9 2 
144,525 
141 , 79 ? 
141,375 
-tq n 0 

141.958 

139.958 
130,333- 
136,750 
120,625 

144,3/5 

142,292 

-141,208- 

120,333 

126,792 

-W t- W " 

125,125 

123.917 
-124,708- 

120,250 

140.917 
ita. nnn 


■ 1 3 ? , -376 7 - — 13 4 , - 304 • - i 3 9 ,- 5 43 ■■ 1 - 3 ^ , - 00 0 - 
120,958 122,705 124,583 124,458 
115,208 115,459 115,875 116,333 
-414 i 500-114 r 000 113,792-113,458- 

• l 




Table 5 



l-2c. 12 IN, 

118,667 
118,042 



- ll' iOO / - 

117,667 

117.792 
U7 r W - 
117,708 
117*625 

-uvw 

118,000 

1.18.792 

117,625 

117,500 

117 ,333- 

117 . 7I1A 


117 ,403 

117,708 
117,458 
■ 117,6 25- 
117,375 
117,667 

4 1 1 A*. 7 


117 , 5 4 2 - 

117,292 

117,208 

-U-7-r250- 

117,200 

i < 1 4ns 


117,200 
117,200 
- **?t3* » 
117,292 
116,417 
-117,167- 
117,208 
117,167 

n x. o?c 


j,ir % r.v r. i. «• j. | * * t Akf i • 

-il-H-,-79 2— iZl-p* 1 7-l2^r A 1 M 2 7, 333- 
118,667 121,333 124,333 127,042 

119.583 120,959 123,250 125,958 

11 0. 5 83 1 2 0, 3 33 - 1 - 23, 6 25 1 2 4, 95 0- 
113,417 120,542 123,250 125,792 
118,125 120,250 122,625 125,333 

-1-18,250 -I20 r 375-122, 703-125,375- 
117,875 119,792 122,042 124,458 
117,875 119,750 122,042 124,458 
117,709 119,37 5 - 131 , 5 8 3 - l - a +r O ga- 
117,750 119,459 121,583 124,000 
117,625 119,167 121,453 123,667 

■117,583-119,167-121,453-123,667- 

117,750 119,708 121,417 123,750 

< 4 1 inn 4 4 0 44 1 4 94 141 1'Jl inH 


Table 5. I -2d. 12 IN. DIA TANK TEST 1G #25 (Page 1 of 2) 

TEMPERATURE MATRIX •STRATIFICATION 


TIMECHIN) 0.000 2.000 a, 000 6.000 0.000 

TAU 0.000 .250 .500 *750. 1.000 

1 116.958 123.503 127.502 130.625 133.502 

2 116,8751 25. 950130. 000133. 292-136.375 — 

3 117.292 127.333 131.500 130.502 137.017 

0 117.056 126.625 130.417 133,375 136.250 

5 117.375 127,625 131.333 134.002 136.750 

6 117.333 125.956 120.625 131.333 133.875 

7 117.417 125.500 128.042 130,542 133.003 

8 11 7V41 7125. “708128 .333130^292 133.1 25 

9 116.958 121.500 124.29 2 126.958 129.458 

10 117,292 134.958 138.542 141.956 144.875 

It 117.375-134.833 136.458-141,125 144.000 — 

12 117.417 133.417 136.375 138,875 141,700 

13 117.208 135.208 136.917 139.583 141.502 

ra 1T6T6‘ 2 51"H 3.25 012 6". 7 9 21 3 0 VI 251 3 3 ,0 8 3 

15 117,167 131.500 134.917 138.667 141. 4|7 

16 117.333 130.542 134.625 137.250 140.083 

17 11 7VI 6 71 29 , 9 1 713 3 . 9 1 7 1 3 6 i 6251 38 . 950 

18 117.042 129.502 131.833 130.167 136.450 

19 116.583 120.917 123.458 125.875 128.333 

20 117.833135725 01 3 8v6 6 710TV5 0 31W.0 33 

21 117.583 135.000 138.583 141.292 144.333 

22 117.375 133.583 136.625 139.417 141.708 

23 - — 117 v41 7134.-292-1 36 , 4581 38 .7921 4 lvl 67 

20 116.625 118.792 122.000 125.167 128.125 

25 116.200*116,000 120.500 123.125 126.042 

26 1 16 T0 02 1T7v8 7 5120 v3 3 31237 0 8 312 5v7 9 2 

27 115.917 117,917 120.292 122.833 125.667 

28 117.003 117.875 119.500 121.583 124.042 

29 ll7T083-l-r7-.75O1 79. 792122.258124. 917 

30 116.458 116.625 121,833 125.042 128.000 

31 117.875 133.375 135.917 138,167 140.375 

-*-32- n7T58 3 -t 31i 958133v958136Tl67l36T542 

33 115.208 120.708 122.542 124,292 126.208 

34 114.958 114.833 U5.250 115.708 116. 250 






Table 5. l-2d. 12 IN. DIA TANK TEST 1G #25 (Page 2 of 2) 


-35- 


36 

37 
“3-8- 


39 

40 
-41- 


42 

43 

44 

45 

46 
-47- 


48 

49 
- 50 - 


51 

52 
-53- 


54 

55 
-5<r 


57 

58 
-59- 


60 

61 


63 

64 

65 

66 
67 
- 68 - 


'4s 9 

70 

71 

72 

73 
-74- 

75 

76 
-77 


t 14 r 8 75“ 3t 6 6r7 — 1“1 3t2 92-112^958- 


118,375 133.875 136,125 138,292 140.563 

117.458 118.375 120.833 123.625 126.333 

1 17. 458 1 1 6.70 8-1^1 t6»7^24^67-127v5 83' 


117.125 119.208 122.540 125.542 128,583 
117.125 119.875 123.208 126.250 129.250 
lttr37 5 119 t917“12 2t9 5 8 — 12 5t798-1 2 8t7 0 8~ 


117.458 120.208 123.375 126.500 129,458 

117.458 120.292 123.500 126.542 129.542 
M7i667 120.292 122.917 126,208 129.167 
117.417 120.375 122.833 125,833 128.708 
117.375 121.125 124,375 127,250 130.208 
H-7-.-54 2-1-24 t 5 42-12 3 r 5 4 2-12 6*750-t24v8 3 3- 


117.792 120.417 123.583 126,542 129.583 
117,667 120.083 123.083 125,896 128.938 
H~7t 5 42-tl9r7 50-1*2 t5 8 3-1 25 T 25 0“1^8“.-2 92- 


117.500 118.958 121.042 123.750 126.583 
117.500 119.417 121.917 125.083 128.125 
1-1-7 .-250-l-l9v667~l 22.708-125.-583-128.833- 


117.625 119,625 122.375 125.458 128.208 
117.375 119.333 122.458 125.250 128.042 
11-7*5 0 0-119*4 17-1 2 1*9 17-124.9 58-1 28,000- 


117.250 119,375 122.542 125.375 128,458 
117.542 H9.042 121.750 124.750 127.792 
117*2 50-1 18 4-708-12 1 , 375- | 2 4.4 1 7“1 2 7 .458- 
117.167 118,500 121.375 124.042 127.042 
117.333 118.458 120.750 123.083 125.833 
11-7-4-4 5 8-110.-542-1-2 0*6 2 5-1 2 3.3 33-12 6*083- 


117,167 118.208 120.333 123,042 125,792 
117.083 118,000 120.125 122.458 125.125 
117.208—118,000 120,125*122,542-125,167 
117.097 117.736 119,611 121.806 124.347 
117.125 117.708 114.542 121.667 124.250 
11 7 r083-11-7t500“H9, 167-121 *292-1 23,667 


117.167 117.542 119.333 121.375 123.792 
117.083 117.500 119,167 121.250 123.500 
117.042-117.458 114.083 121.083-123.417 


117.125 117.542 119.250 121,375 123.417 
117,083 117.625 119.042 121,083 123.333 
-95*000 — 94.875— 94,833— 94.958- 95*125 






105,333 105,292 105.708 106.500 107.417 
89.417 84.375 39 C £'3Q 89,292 89.167 ( 

100* 500-100. 333-100. 333- 100.500-100.792^ 




iVwl'illl'ft fc'n i r iti ■ i mil ~T> J V'Vif - 'i rrV-f-¥i ~ i*<> i 
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FIGURE 5.1 -4c 

12 IN. TNK TEST 1G230 - BULK ULGEy LIQ TEMP HISTORIES 
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12 IN. TNK TST1G25 BULK ULGE V LIQ TEMP HISTORIES 
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FIGURE 5.1 5a 

6 IN. TNK TEST 8GS2 - TANK PRESSURE HISTORY 
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FIGURE 5.1-6c 

12 IN. TNK 1GZ30 LIQ MOD — GR NO HISTORIES - STRAT 
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Table 5. 2-la. 6 IN. DIA. TANK TEST 8G#3 (Page 1 of 21 

t-GfeOHWTG-T A^K-tfT S »R A T T H E T E R— HfeA T - FLUX — IN* tf*&- 


— DOME- AREA-FT2* ,3927 CYL AREA FY2* -1,5706 FLNGE AREA FT2*~ --,03*5— 

D^E WALL VOL FT3« ,00131 1/2 CYL WALL VOLFTJs ,00164 FlNgE vOL FT3* ,00076 

DHE MASS L8Mi ,65596 MASS 1/2 CYL (,9M« ,81996 FLANGE. MASS* ,58058 


LIQ VOL FT3f ,22907 ULLAGE VoL FT3? ,03272 

-INPUT HEAT FLUXES (BTU/HR“FT2? i AND ABS0R8ED HE AT-AND-TFMPERATURE-EST IMATES 

H12*1001 , 9935 H34bi 001 3 9933 H56*l 001 , 9935 H910?l00l , 9935 478*1001,9935 


EST.HT FLUX JN LIO < BTU/HR-FT2 > *1001 . 9935 
EST.HT FLUX IN ULLGE < BTU/HR.FT2 ) *1001 , 9935 

EST^HT-INPUT -L IO(STRaT)BTU*- - 65,580 < STRAT+DESTRAT )8TU* 131,161 

EST.LI0 TEMP INCRSE(STRAT)* 13,4605F < STRAT*DE$TRaT ) ■ 26.8956F 

S ST , HT— 1- NP U T -- UL LAGE < S TR A T) B Tup 4 ( S- T R A- T -*j } &S T S A T } 8 T -U 3 2^rZ34 

3 — 


Table 5. 2-lb. 6 IN. DIA. TANK TEST 8G/M1S 

STRUCTURAL GEOMETRIC TANK WTS-WATTMETER HEAT FLUX INPUTS 


DOME AREA FT2= .3927 CYL AREA FT2 = 1.5700 FLNGE AREA FT2 = ,0365 

-OME-WAtt-V-Ot-FT3a .00131 17 £ CYL~WAL-b— VOLFT3* ,-00164 FLNGE VOL— FT3» .-© 0-0-76- 

DME MASS LBM= -65596 MASS 1/2 CYL LBM= .01996 FLANGE MASS = ,30058 

— LIQ 70L— fT-3c ,22907 ULLAGE VOL FT3« .03272 

INPUT HEAT FLUXES ( 9TU/HR-FT2 ) » AND ABSORBED HEAT AND TEMPERATURE ESTIMATES 

HI 2= 100 1.9935 H34= 1 0 0 1 . 9935 H56= 1 0 0 1 . 9935 H9 1 0= 1 0 0 1 . 9935 H7S= 1 0 0 1 , 9935 


EST.HT FtUX-IN- LIO <B TU/HR-F T 2 ) = 1 0 0 1 . 9935 

EST.HT FLUX IN ULLGE (BTU/HR-FT2) =1 001 .9935 

EST.HT INPUT L IQ ( STRAT ) BTU= 65.580 CSTRAT + DESTRAT) BTU* 

-1.-S T-.t-I-G- -ff-MP-I NCPS E (STHATT^ 1 3-y4 6L6F 


0.000 


EST.HT INPUT ULl AGE C STR AT ) BTU= 13,116 


( STRAT ♦DESTRAT)8TU= 


0.000 


) 


Table 5. 2-lc. 12 IN. DIA. TANK TEST 1G*31 (Page 2 of 2) 

STMunuML GeCHE T'4 tC TANK T S " A T T fo F. T r R HE A T FLUX INPUTS 

novfc AREA P T 2= 1,5/06 CYL AREA FT2 = 6,2632 FLNGE FT2 = ,1458 

l)Mfc-^ALU-VOt— Wa . 6 10 47 1/P -GY4— ^Al.L-VQLFTSs T 8130* *L-NGE -V0L-F T3* 

'j m t .IASS Ut» v = 3,24772 MASS 1/2 CYL L 0 M° 6,33969 F L A N 6 s MaSS= 3,04462 


LIQ VOU FT 3s 1 ,83260 


ULLAGE VoU FT3 = 


26180 


INPOT HI* A T FLUXES < b T L‘/HR-F T2 > i AND ABSORBED HEAT AND TEMPERATURE ESTIMATES 

H12= 500,5626 H34= 500,5626 H56= 500,5626 H910a 500,5626 H78t? 500,5626 

EST ,H-T -FN'JX INLp ( bTU/HR*FT 2 l"-5Un , 5626 
EST.hT FL'JX H ULLGE < BTU/HR-FT2 ) » 500,5626 

E5T.HT INPUT LI^(STRaT)BTU« 524,1.38 (STRAT+PESTRAT ) BTU? 932*852 

EFT A IQ TE MP— fa 1X^44 CST H A T-* P£S-T * A-T-M 2 


EST.MT INPUT ULLA r -u<$TRAT)i3T;J = 104,a38 


(STRAT^DESTRAT)3TU3 196,570 


Table 5.2-ld. 12 IN. DIA. TANK TEST 1G#17 

STRUCTURAL GEOMETRIC TANK WTS^LATTMETEH HEAT FLUX INPUTS 


DOME AREA p T 2 - 1,5703 CYL ARP-A FT2» 6,2832 FLNGE AREA FT2= ,1458 

CMfc WALL VUL-FT3P- ,01047 1/2CYL VALL VOLFI3= — ,01309 FLNGE VCL FT3* 

DME mars L8M= 5,24772 MASS 1/2 CYL L 0M = 6,55965 FLANGE MASS = 3,04469 


LlG-VOL F T3= -1,83260 


ULLAGE -VCL FT3= - - ,26180 


l A piJT HEAT FLUXES (RTU/V R-FT2 > » ANC aBSCFEFD HEAT AND TEMPERATURE FSTIMATES 

H12s 500,5626 H34= 500,5626 H56? 500,5626 H910= 500,5626 H79 = 500,5626 

EST, HT FLUX IN L IQ-4RTU/J* R«FT2> =-500, 5626 

EST , MT FLUX IN ULLCE (BTI /HR*FT2 ) « 500,5626 

EST.MT INPUT LIG(STRAT)B1L= 524,103 ( STR AT^UES THAT ) RTU= 906,406 

EST ,i. I G Tfcrp INCEST (STH AT ) s 13,4455F ( STRAT + DESTPAT ) ■ 23,2291F~ 


EST.PT INPUT ULLAGE ( STRAT )BTL's 1 0 4 ,833 


(STRAT>DESTRAT)BTUa 181,231 


* _ 


mfAmb* =&: > 


Table 5. 2-2a. 6 IN. DLA. TANK TEST 8G # 3 (Page 1 of 2) 

T c *MPfcPATU°E MATRiX«STPATi> I ^ A • in* 


Tlr f (HlN} 0,000 ,333 ,667 1,000 1,333 

TAU 0,000 , 167 , 334 -.50 0 , 666 

1 116,000 llP,n7 122,625 125,70? 120,042 

? 116,959 123,075 130,79? 134,033 13 n ,2Q8 

4 1 tf-r-l 2 5_1 2 2-^2 5_12 A r fl 3J_J 3 ? ^033-43 5»-95£- 

4 117,375 123,450 129,125 133,083 134,042 

5 116,708 121,625 126,750 130,333 133,333 

6 116,750 121,917 126,953 129,958 13?, 667 

7 116,833 122,333 127,425 129,875 132,333 

B 116,956 122,750 127,209 128,958 130,750 

9 ll5 t 042_14X r A5fl_iT5- r A25_l2u?i>A-122 r 50CL_ 

10 116,833 127,017 132,94? 136,129 139,625 

11 116,075 128,709 133,075 136,075 140,417 

12 117,250 129,417 134,917 137,900 139,917 

13 116,542 127,875 132,833 134,917 136,417 

14 116,000 118,917 122,625 129,700 12®, 042 


1,667 2,000 

,034 1,000 

131,958 135,083 

141.833 144,500 

138.625 140,917 

135.625 137,708 

134.833 136,625 
134,292 136,125 
132,375 134,417 

142.417 145^92 
142,917 145,125 
142,250 144,453 

137.417 139.C42 
131,958 135,083 


116,750 127,708 132,125 i33,333 133,542 134,250 135,000 
110,375 111,750 113,292 114,917 116,700 117, 9i7 119,167 


' ' 1 


Table 5. 2-2a. 6 IN. DIA TANK TEST 8G # 3 (Page 2 of 2) 

105,500 106,500 107,983 108,917 110,375 111,625 113,083 
115, 333-126,083 130,123 -131 ,373-132, 0 00 ^13? ,667 133,333 
116,708 120,000 126,209 132,250 144,292 155,000 166,583 
116,667 119,583 122,953 127,375 133,125 130,667 154,375 




Lrv.ivifciu 


U7,250 120,125 123,167 126,833 132,583 137,417 14?, 042 
116,792 119,542 121,750 124,458 127,958 130,875 133,750 
116, 917—119 .375—121,875-124 ,500—127, 958 130,875-134,042 
117,083 120,042 122,167 124,790 127,875 131,083 133,833 
117,167 119,750 122,083 124,875 128,667 132,000 135,917 


■>VJ 


rinil 


.M.VV II 



(V 


rxn; 


MmN. 


U 7 ,0Q0 119,625 122,292 123,167 128,583 132,125 134,375 
117,375 120,792 123,333 l26,25n 130,042 132,063 134,875 
117,792 119,167-121,623 124 , 2Q8-127 , 667 - 130 f 167 132 , 20 A 
116,458 117,917 119,833 122,583 125,125 127,730 130,542 
116,750 117,750 119,542 122,333 124,458 127,500 129,667 


132,123 134,375 
132,063 134,875 
130.167 132, 20A 
127,750 130,542 

< a a n j n n t * m 


1X7, 

188 

118 

,125 

120 , 

500 

122, 

,354 

124, 

563 

126, 

708 

129, 

,375 

116, 

450 

117 

,375 

119, 

458 

122, 

,000 

124, 

667 

126, 

ooo 

124, 

,667 

117, 

875- 

llfi 

, 623- 

120, 

333. 

123, 

,292 

123, 

417 

127, 

042 

130, 

,203 

117, 

708 

118 

,750 

120, 

750 

123, 

,942 

125, 

292 

128, 

042 

13ft, 

,167 

117, 

875 

iifl 

,625 

120, 

333 

123, 

,292 

125, 

417 

127, 

042 

130, 

,200 




riTVJ 


116, 

542 

116, 

,833 

119, 

,250 

121, 

542 

123, 

208 

125 

,375 

127, 

875 

117. 

458 

117, 

,875 

119, 

,500 

121, 

667 

123, 

875 

126 

,042 

127, 

700 

118, 

792- 

118, 

,958 

120, 

,583 

122, 

373 

124, 

708 

126 

,792 

129, 

042 

116, 

083 

116, 

,000 

116, 

,875 

118, 

542 

119, 

542 

122 

,458 

123, 

292 

116, 

4 J *1 

375 

116, 

,167 

116, 

,792 

110 , 

792 

119, 

417 

121 

,750 

123, 

667 


118,125 

Hit Oil 


ti'LZ I'* Jwpj 




104,292 104,333 104,333 
89,875 89,667 89,375 


375 116,417 117,125 117,375 118,583 119,500 
500 117,625 118,708 119,290 120,625 121,583 
625 116,667 117,667 118,083 119,000 119,875 
375 106,953 108,000 109,000 110,333 111,792 


333 104.33 3 1 0 1 . A 3 .3 4 ft * . n A 2 4 n * . A o * 4 n * 



ft 



Table 5. 2 -2b. 6 IN. DIA TANK TEST 8G #11S (Page 1 of 2) 


TEMPERATURE MATRIX- STRATIFICATION 


T I n V ( M I N ) 0.000 .333 1.000 1.667 2.000 

Mj 0.000 ,167 .500 .833 1.000 

1 ~ 1 16. 833-120. 503 128. Vl7~ 135. 750“139. 5«2 

2 117.125 124.000 134.458 140.833 143.625 

< 117.375 122.958 132.792 138.950 141.458 

4 117.500-123.583 132.958 1 38 . 1 67 1 40 . 292 

5 116.60? 121.917 130.417 134.917 137.083 

8 116,500 122.167 130.083 134.458 136.250 

7 1 16.375-1 22. 25 0-1 29, 5b 3-1 33 • 52 1“1 35.833 

8 116.250 122.333 129.042 132.583 135.417 

9 114.875 116.833 121.042 123.750 125.583 

10 117.187 -12e,583 136,667-142.333 145.208 

11 117.042 129.000 137.250 142.750 144,075 

12 116.583 129,000 137.583 141.956 143.792 

13 115.500 126.708 133. b33 136.706 138,083 

14 115.583 118.833 125.667 131.458 134,542 

15 116.292 122,250 130.083 135,542 138,250 

16 -1 16.742-123.167-131 .083-135.333-137.917 

17 115.813 121.542 128.792 132.729 134.833 

18 114.833 119,917 126,500 130.125 131.750 

19 1 14, 208—1 1 5 ■ 667— 1 19,41 7- 1 22.-292-123.667 

20 117.167 126.583 136,667 142,333 145.206 

21 117.042 129.000 137.250 142.750 144.875 

22 - - 1 16.583-129.000 137.563 141.958 143.79? 

23 115.500 126.708 133.833 136.700 138,003 

24 116,417 135.542 172.706 202.750 215.833 

25 IT 5 .91-7—120-. 0 00 - 1 2 7 . 20 6 T 34 . 0 0 O' 1 38 . 708 

26 111.313 119.45b 126.250 132.542 136.479 

27 106.708 118,917 125.292 131,083 134,250 

28-- llb.167-120.292 131.250-145.792-154.042 — 

29 116,167 126.250 146.250 165.667 175.167 

30 117.458 142.750 189.458 226.292 241.542 

-3! IT 5. 847-125. 069-1-29. 722-1 3 1.-722 -T 32. 6 39 

32 116.708 125.875 130.583 132.583 133,250 

33 114.042 116.125 119.033 121.958 122.750 

™ 1 12.417*1 1 3.083-1 15,208-1 17.167 1 17.875 



Table 5.2-2b. 6 IN. DLA TANK TEST 8G #1 IS (Page 2 of 2) 

110*917 110.917 111.750 112.750 113*208 
36 115. a 1 7 124.667 129,292 131.292 132*333 

—37 H6t6 * 7-1 20-.-7 9 2-1-3 5 .1 6-7-1-5 U T 4 17 — 1-6 6-c 8 3 3 

38 116.667 119.833 127.875 141.500 154.250 

39 117,000 120,042 127,708 139,250 147,667 

-40 1 j 7.292 -120*250-127 , 375-135.833-139.667 

41 117,208 119.292 124.833 130.375 133.083 

42 <17.208 119,208 124,833 130,667 133.625 

—43 1 17,50 0— IT ^ .50 0-1 25 .292-1 30 .750 -133.333 — 

44 117.583 119,708 125.542 132.500 135.167 

48 1 17.458 120,042 12').7o8 130.333 132.833 

«6 * ! 1^7, 375-1 19.708- 126, 208-131. 000-134, 042 — 

47 117.958 120.917 126,125 132.208 134,625 

48 118.167 119,500 124.917 130.208 132.417 

—4 9 tT-5/i 5 - 1T - 7 -t- 0 4 2—12 2 r0 8 3— 12 6.83 3—12 9 iT 2 5 

50 116.375 117,417 121.708 126.917 129.250 

51 116.125 116.542 120.500 125.542 128,208 

1 l<,-,-979-ll7r396-121.667 -126,083- 128. 27 1— 

53 115.667 116,333 121.542 125,250 127.458 

54 117.833 118,250 122,833 126,625 128,333 

—55 t-t7T5^2-TT-7T9 1-7-1-2 2 . 5 0 fr-t 2 6-. 8 33-129.5 4 2— 

58 117.833 118,250 122.833 126,625 128,333 

57 . 117,542 117.917 122,500 126.833 129,542 

—58 H5t833~1T 6 , 208-12 1.375-124,875 - 126,875 

59 117,083 117,542 121.208 124,958 127,333 

80 118,500 119,042 122.083 126,458 128.208 

— & 1 IT 5t0 4 2 — 1TT*v3 7 5— 1 1*7 • 1 6 7~ 1 2 0-. 6 2 5—1 22.66 7 

62 114.875 T15, 542 117.542 120.833 122.417 

63 115.958 116,458 118,542 122.042 123.917 

—64 117. 167-117. 792 119,542 122.375 123.750 ~ 

65 114,167 114,667 115,750 118,625 120,667 

hb 114,250 114,500 115,542 118.125 119.500 

— 67 1T5.292-1T5.417-1 16.417-1 1 8 0 9 1 7~1 20 . 292 

68 116.167 116,208 116.875 119.042 120.167 

69 113.458 113.792 114.917 116.792 118.042 

70 113.792-114,000-115.206 116.667 117. °56 — 

71 114.375 114,750 115.708 117.417 118,875 

72 115.500 116,292 117.667 119,708 120.667 

— 7 3 1 1 3.167—1 14,083-1 15.8 75-1 17 ,542-119.250 

7a 109.250 110.125 112.125 115,500 117.500 

75 97.125 97.708 98.292 99,292 100.042 

76 — 104.917 105.250 105.542 106,500 107.200 

77 90.625 90.792 90.542 90,292 90.500 




Table 5. 2-2c. 12 IN. DIA TANK TEST 1C, #31 (Page 1 of 2) 

4£.MP£flATU«£- 


2 * 0 P 0 
,250 


i) , UOQ 2 , 0 P 0 4,000 6,000 b,000 

0,000 , 250 , 509 ^ , 750 ^1^000 

117,450 1 2 6 , ? 9 ? 130 , 5b 3 133,050 137,333 

117,792 127,583 131,667 134,917 130,042 

117,950 127,417 130,625 133,667 $3*1*33- 

117,833 127,792 131,333 133,917 136 , H/5 

117,0/5 126,003 123,075 131,417 134,203 

117,075 1 2 c , o 7 5 123, <75 1 30,70* 133, *75 

117,375 126.J25 123, c 4? 130,033 133,45* 

117,54? 121,050 124,667 127, ?50 120,792 

117,563 135, ?0* 133,05" 5.4? , 375 -5.45, 792 
11 7,667 1 3 3 , 6 7 l4l,?y? 144,733 

113.000 133,563 13.6,542 <3'V?0A 142,042 
_V1-t4-7-9? -1 ^ '^ 4 ^ V-l-37-^^-13 7- r A 4 P- 4 4 4t-7W1_ 

117.000 124,000 127,792 l3l,5vC 135, 16 7 

117,563 131,033 136,042 139,625 145,792 

117,700-130,917 -134,206 137,500-140,250 
117,625 1 3 P , n 5 0 3.33,075 136,70* 139,542 
117,54? 129,417 131,750 134,333 137,000 


117,917 135,083 139,0*2 14?,5jo 145,7?* 
117,750 133,417 133,583 141,79? 144, 563 
UP.,125 134,200 136,753- 139,625 1 4?, 375 
116,04? 134,^83 136,750 139,375 141,70* 

116,500 141,417 162,700 l7o,??n 177,00? 

■ 116 , 3 0 ft - V 4 17 - 1 -4 5 -, - Q^?— 

116,000 122,750 129.475 l37,4p3 144, 03? 
115,375 12? , 70 ^ 127,750 137,45* 145,95b 
llb,20r 132,417 191,717 1.87,29? ?l3,nQ0 

117,333 130,375 146,417 162,79? 577,667 

113,042 141,417 ldO , 54 2 204,955 224, ?0» 


r®tT 1 


u a 

,375 

132,458 

134,375 

136,703 

130 

,952 

116 

,292 

121, *33 

123,083 

124,70* 

126 

,667 

115 

,792 

115,563 

115,750 

116, *4? 

114 

, 7 0 8 


t 




Table 5. 2-2c. 12 IN. DIA TANK TEST 1G NO. 31 (Page 2 of 2) 

3b 115,542 114,333 114,375 113,075 111,625 

36 119,167 134,375 136,467 130,700 141,033 


>iir 


r/rl 




117,958 127, H00 142,167 154,167 169.2U8 
117,-117 123,208 130,333 138,000 145,833 
U7-, 417-123, 250 -130,292-137-^793-144,125 
117,542 120,708 123,667 126,833 130,292 
117,533 120,750 124,375 127,792 131,125 




iKKI 


hT: 


117,792 120,375 124,542 12R.042 131,417 
117,667 120,542 124,333 127,623 131,417 
4.17,542-121,250 125 ,333-12* , 583- 132 ,125 

117,750 121, H03 124,375 120,083 131,500 
116,042 121,000 123,875 127,250 130,792 


iKIiBUfiTil 


-•'I 1 


nw 


117,750 120,000 122,033 126,208 129,453 
117,667 118,958 121,425 124,583 127,333 
117,583- 119,500-122,625 125,875 129,042 
117,4*8 120,292 123,08.5 126,208 129,417 

117,750 119,79? 122,792 124,000 129,167 


Fi-varvjflri.i 


117 

,625 

119, 

375 

122 

,583 

125, 

,792 

120, 

075 

117 

4 5 4.2 

119, 

750 

123 

,042 

126, 

,042 

129, 

250 

117 

,667. 

119, 

417 

122 

,333 

125, 

,458 

120, 

750 

117 

,500 

119, 

123 

121 

,917 

125, 

,000 

120, 

0o3 

117 

,333 

119 „ 

OQO 

121 

,708 

124, 

708 

127, 

542 




117 

,625 

118, 

708 

121, 

,042 

123 

,7V? 

126, 

583 

117 

,333 

llfl, 

542 

120, 

,875 

123 

.500 

126, 

292 

117 

, 292- 

118, 

292 

120, 

,500 

122 

,958 

125, 

7 0 3 

117 

,417 

118, 

333 

120, 

,458 

123 

,125 

125, 

792 

117 

,333 

U*. 

042 

120, 

,000 

122 

,333 

124, 

917 




a" 







Table 5 2-2d ' 12 IN. DIA TANK TEST 1G #17 (Page 1 of 2) 
Tabie ffciipEKATl RF HAIR IX-STBAT IF IC*T ION 


0 1 UQO 1,000 ■ * I 

- 0,000 ~ 1 125 - » 25 0 

117.20b 120,708 123,5 
117 , 0«»3 122,708 126,4 
-117 ,417-123,0 4 2-127 , 4 
117,700 123,958 127,0 
117,458 123,542 127,1 
117,417-123,333 125,9 
117,542 123,208 125,5 
117,583 122,998 126,0 
-117,003 119,750 121,5 
117,417 131,542 135,6 
117,542 131,875 13b, 0 
-117,625 129,625 133,7 
117,417 131,167 134,7 
117,000 120,458 123,2 
-117, 496-126, 208-130, 5 
117,542 125,708 129, < 
117,333 126,208 13C.S 
-117,208- 124, 675-128 ,5 
116,750 119,2 r >0 120,' 
118,042 131,875 135,, 
-117,667-132,125-135, 
117,625 130,458 134,; 
117,625 130,792 134,. 
— 117 | 500 130 r042 140, 
117,503 121,167 125, 
117,167 119,458 122, 
—117 1 167-119, 542- -122, 
155,063 134,708 144, 
123,000 129,375 136, 

—120,129 -I35|7r>0-152, 

118,093 130,667 133, 
117,708 128,833 132, 
— 114 ,950 -118 1 292- 120', 
114,62? 114,41.7 114, 


,000 4,000 6 1 

0 - .500 - .75| 

583 127,625 131,. 
417 130,667 134,. 
450 131,333-134,' 
042 130,250 133,! 
167 131,0*3 134, 
958 120,958 132, 
583 128,250 130, 
000 120,542 130, 
542 124,25.1 126, 
,667 139,917 143, 
,042 139,125 141, 
,750 136,417 139, 

# 708 137,292 139, 
,250 127,167 130, 
. 5 0 0 “1 3 5 v2 5 0“1 3 8 ,' 

,958 133,500 136, 
,292 133,375 136, 
,292 131,208 133, 
,750 123,375 125, 
,750 139,667 143, 
,792-139.206 *142, 
,208 136,83 3 1 3 9 ( 
,625 136,792 139, 
.208-158,708 168 
,875 13-1,950 143 
,500 123,833 135 
! , *5 4 2 1 2 e , 792-135 
,,667 166,917 191 
,,125 150,458 166 
1,750 102.792 165 
5,958 136,292 138 
2,125 134,583 136 
706-122, 5P3-124 
s,500 114,667 114 


6,000 8,000 


50 1,000 
,500 135*333 
,333 137 *667 
,6?5 137 x 7 9 2 
,503 136*503 
,125 137 i083 
,042 134*625 
, 5H3 133*292 
,708 133 1 083 
,917 129*375 - 
,000 146*625 
,667 144*675 
, 417 142*208 - 

I, 583 142*042 
» ,833 134*375 

( .6 67 1*2*083- 
i,5P3 139*333 

1.333 139*125 

J. 458 136*250 - 
5,792 126*292 
3,208 146*708 
:, -206-145*042- 
9,958 142*375 
9,202 1*1*500 
3,950-177*292 
3,167 181*458 

5.333 1*3*208 
5,333-143*375- 
1,417 174,958 
6,200 182*542 
5,250 184*042 
8,625 141*042 
,6,5*2 138*875 
‘4 ,- 250 - 126 , 0*2 
4,675 115,2)2 


v •- * - iS 


jwam ' irw m 


Table 5 2-2d. 12 IN. DIA TANK TEST 1G It 17 (Page 2 of 2) 

114,375 113,958 11 j , 708 113,125 112, 70E 112,250 
11B 458-130,833 134,208 138,500-138,750 HI, 333- 

124.708 128,917 136,792 157,833 181.292 1«,000 
122,167 125.667 131,458 145,500 157,375 

It8 |-958—120'i 292—123 ,20 8~ i29-,-500~136- t -750— 168,333 

117,625 120,125 123,208 129,542 135,917 1*3,667 

117.708 118,875 l? n ; 667 123,667 127,167 130,417 
117 708-118,708 120,833 124,500 127,875-131,458 

117,803 119,000 120,792 124,503 128,000 131,583 

ue , 00 0-119, 147- 120, 917-124-, -625-1287417 }31,875- 

117,708 118,667 120,167 124,333 127,833 131,500 
117,750 119,333 121,042 125,167 128,625 132,292 
117,875 119,000-120,750 124 , 583- 123 ,45e 131,792 
118,083 119,292 121,000 123,958 127,625 131,125 
117,958 119,042 120,396 123,521 126,938 130,375 

— J.17, -863-118, 79 2- 119, 7 92 -123, 083-126-, -250-129,625- 

117,875 118,375 119,292 121,583 124,625 127,458 
117,750 118,542 119,792 122,708 126,167 129,533 
— 117,625 118,667 120,208 123,375 126,417 129,583- 
117,917 110,542 120,000 123,042 126,250 129,453 

117,708 118,333 119,075 122,917 126,083 129,417 

__ 117 , 033-118 , 450 -119 , 583-122 , 75 0—125 r91?— 129, 083- 

117,667 110,542 120,042 123,333 126,375 129,333 
117 833 118,458 119,667 122,375 125,702 129,000 

117,708 118,042119,375 122,042 125,000 128,208 

117,542 110,000 119,208 121,917 124,875 127,750 
117,700 117,833 119,042 121,167 123,075 126,708 
117,792 118,042 118,917 121,125 123,875 126,625 
117,583 117,625 118,708 120.833 123,583 126,375 
117,458 117,625 118,500 120,542 123,042 125,875 

117,542 117,798 118,436 120,750 123,125 125,875 

117,500 117,314 118,250 120,111 122,403 125,042 

117,542 117,300 118,250 120,125 122,333 124,958 

-117 ,500-117 ,-417— lib ,000 119,667 -121,633 124,292 

117,542 117,500 116,083 119,750 121,875 124,373 
117,444 117,472 117,972 119,611 121,736 124,222 
- 117,417 117,417 117,958 119,500 121,300 124,042 
117,417 117,583 117,958 119,667 121,875 124,333 
117,300 117,583 118,167 119,708 121,875 124,083 

93, 250--93, 333— 93,583 94,000 94,583- 95,250 

105,125 105,333 105,958 107,375 108,917 110,708 
82,003 82,083 82,208 82,230 82,250 82,417 

93,958 93,075 - 94,042 94,167 94,375 94,875 


i 
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FIGURE 5.2 la 

6 IN. TNK TEST 8GX3 - STRAT^^^ 
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FIGURE 5.2-1b 

6 IN. TNK TST8G1 IS STRAT TEMPERATURE PROFILE 
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12 IN. TNK TST1G17 STRAT TEMPERATURE PROFILE 
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12 IN. TNK TEST 1G231 - STRAT DEL - TEMP PROFILE 
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Table 5. 3-la. 6 IN. DIA. TANK TEST 8G//9S (Paae 1 of 2 ) 

STRUCTURAL GEOMETRIC’ TANK WTS-WATTMETER HEAT FLUX INPUTS 


DOME AREA FT2= r^92T CVL AREa“TT 2* 175 7 08 FLNgE AREA FT2e 70155 

DPE WALL VOL FT3s .00131 1/2 CYL WALL V0LFT3s .0016a FLNGE VOL FT3* .00076 

OME MASS LBMs ,65596 MASS 1/2 CYL LBMs ,81996 FLANGE MASS* ,38058 


L 10 VOL FT3s .13090 ULLAGE VOL FT3s ,13090 

TNP UT HEAT FLUXES C BTU/HR-KT2) • AND ABSORotU heat and t EMptRATDRL" EST IMATES 


*12= 0,000 0 H3as 0 . 0 0 0 0 H56s 701.5691 H9lQs 701. 5691 H78e 0,0000 


EST.HT FLUX IN LI0 ( BTU/HR-FT2) s 701,5691 
EST.HT FLUX IN ULLGE ( BTU/HR-FT2) = 0.0000 

1 5T.HT INPUT LIQCST R"ATTBTU= 057911 dfRlTlDLSTRAT) BTU= 07 000 

EST.LIQ TEMP lNCRSE(STRAT)s 16,a923F (STRAT+OESTRAT )* 0.0000F 


EST.HT’ INPUT ULLAGE(STRAT)BTU= (UOOO (STRAT+DESTRAT) BTUs O.OQg 

Table 5. 3- lb. 6 IN. DIA. TANK TEST 8G415S 


-T-Hfc- T E-K— Me AT-pt^X HWf 


— IZiiE—Lbk A- V T2 = r!927- CYL— A R C A- FT — 1,57-08 FLXGF— AREA- F T c s 

" yE u At L VLL FT3= ,001-31 1/2 CYL L ALL VULFT3= .0H164 FLNGE VCL -FT3« 

- U F f A G S L»M = ,69596 ."ASS 1/2 CYL LfcM= ,«1996 FLANGE fUSS* ,330 56 

LIG VOL FT3= ,13090 bLLAGE VCL F^3= ,13090 


, 00076 


— i bF LT H6 AT F i-^XTS-H WU/PR- F- Pg-f i A tvP £2- H E A T— A KB— TppPPfrA4LjRE--f STl HA T E-S 

H12a Of 0^00 m34k 0.0090 F56* 701,5691 H910 = 701,5691 H73c 0 . C 0 C 0 

BST.mt FLUX IN LIP ( PTU/h R«FT2 ) b 701,5691 
EST.ft FLUX IN ULLGE ( RTl /l-R*»F T 2 ) * 0,0000 

L4G*f-5 T F AT )07L-« A 5 r91r fSTRA-T+BEf TRAT-)f TV* 0,060 

fcST,LJn Tfci-J I' C-SMSTRA1 )' 16.49C1F ( STKA 7 ♦DLST R AT ) c 0,0C00F 

_F§ I riiT — I ~ R l* T- 1 J t-L-A-trF-f RT-F A T )-c T \jm TrT'GT < b T f-A-T-fryt: 54-R A'T~H*-LU-» OtOvS 


i 


) 









) 


Table 5. 3-lc. . 12 IN. DIA. TANK TEST 1G033 (Page 2 of 2) 

SThUCTU*Al. nfcOM'HT^iC TANK wTS-WATTMeTER, HEAT FLUX INPUTS 


POMfc AREA FT2a 1,5709 CYL AREA FT2» 6 8 2B32 FLNGE AREA Ft 2* »1J58 
OMq WALL VOL FT3s ,01047 1/2 CYL WALL VQLFT3* ,01309 FLNGE VQL FT3» 
DME MASS LUH?i - ■ 5,5>s-"*72 - HASS 1/2 CYL- L^M* 6,5596? FLANGE MA$$a — 3,04465 


HO VOL FT3a 1,04720 


ULLAGE VOL FT3* 1,04720 


INPUT HEAT FLUXES ( bTU/HR*PT 2 ) , AND ADSORBED HEAT AND TEMPERAtURE ESTIMATES 

-H12»- -0,0000 H34*- 0,0000 H56* 349,4822 -H910S-350, 3504 — H78a. - 0,0000 

EST.HT FLUX IN LIO (BTU/HR'-FT2)i 349,7716 

-frS T , H i — FLU X— 4-N -MfcfcG Z—i BT-U-/HR gF T - g -)- * MW “ 

EST.HT INPUT LIC(?TRaT)BTU* 357,123 ( STRAT*DESTR AT > BTU* 934,014 

EST.LIQ TEMP INCRSE(STRAT)* 16.0305F ($TRaT*DESTRAT) * 4l,953lF 


EST.HT INPUT ULLAGE < STR AT )STU* Q,Q0Q < STRAT+DESTR AT ) 9TU* 0,000 


Table 5. 3-ld. 12 IN. DIA. TANK TEST 1G#32 

-STRUCTURAL GEOMETRIC TANK WTS-WATTMETER HEAT FLUX INPUTS 


DME WALL VOL FT3* -.01047 i/2 CYL WALL VOLFT3* .01309 FLNGE VOL FT3s 

DME MASS LBM* 5.24772 MASS i/2 CYL LBM* 6.55965 FLANGE MASS* 3.04465 


LIO VOL FT3s i. 04720 


ULLAGE VOL FT3a i, 04720 


INPUT HEAT FLUXES ( BTU/HR-FT2) * ANO ABSORBED HEAT AND TEMPERATURE ESTIMATES 
Hi2* 0.0000 H34a 0.0000 H56a 349,4822 H9i0o 350.3504 H78a 0.0000 


EST.HT FLUX IN LIQ (BTU/HR-FT2) a 349,7716 
EST.HT FLUX IN ULLGE ( BTU/HR-FT2) = 0,0000 

EST ,HT “INPUT LIO(9TRAT)BTUa - 357.123 <STR AT-tDESTRAH-BTtt* 824 , i 30— 

EST.LIO TEMP InCRSE CSTRAT) a 16.0304F ( STR AT+DESTR AT) * 36.9441F 


EST.HT INPUT ULLAGE(STRAT)BTUi 


0.000 ~ - (STRAT+DESTRATIBTtJff *.000 - 



■jfi 


,;l r 


-1 *• 


Table 5. 3-2a. 6 IN. DIA TANK TEST 8G // 9S (Kage 1 of 2) 

TEMPERATURE matrix-stratification 


TIMECMIN) 
AU 
1 
2 
3 
a 

5 

6 
7 
6 

9 

10 

11 

12 

13 

14 

r5 — 

16 

17 

18 
19 
10 

n — 

>2 
>3 

>5 
>6 

!7 

>8 
>9 
10 
11 
12 

*3 


0.000 • 667 1.333 2.000 2.667 3.333 

0.000 .200 .400 .600 ,800 1,000 

115.625 116.708 110.792 120,875 123.417 125.958 
116.333 117.292 119,167 121.503 123,917 126,458 

\ 1 6 . 5421 17,375119 ,1831 ? J 77921 24 , 2501 267625“ 
116.708 117.875 119,875 122.200 124,625 127,042 

116.417 122.833 126,625 129,625 132,503 135.250 

116.792 125.833 130.542 133,500 135.958 130.792 

116.917 125.833 129,729 133.229 135,729 130.417 
117,042 125.833 128,917 132,958 135.500 138.042 
IT 5 . 625 T1 97438 1 2 1 . 667~r?ai~251 ?fe , 375~ 12B , 5 00 ' 

115.917 117.000 118,917 121.375 123,625 126.250 

116,000 117,375 119,458 121,708 124,042 126,417 

117.250 130,292 134,417 137,700 140,292 142,750 

116.625 128,500 130,875 132,875 135,125 137,333 

115.625 116.708 118,792 120.875 123.417 125.958 

1T5.91/ 117,1ft/ iry.T25T?rT54 2123.958 126,458 

116.250 117.292 119,375 121,708 124,083 126,667 

116.167 122.917 126.950 129,750 132.292 134,917 

115.417 122.792 126,250 128,833 131,250 133.333 

114.792 117,667 120.083 122,450 124.625 126.917 

115.917 117,000 110.917 121,375 123.625 126,250 

ITS . O' 0 (Til / • 3 T 5 1 i t T, 4 58 12 riTTT8“r2 470^212 6T4T7 — 

117.250 130,292 134,417 137.708 140.292 142,750 

116.625 120,500 130.875 132.875 135,125 137,333 
115.542 116,875 118,792 120,917 123.167 125,708 
115.500 116,625 118,500 120.583 122,292 124,625 

115.458 116.625 118,450 120,542 122.354 124.604 
II 5741 7 ■ 1 16.TT251 1 8 , 4T712075u 0172T4T7l~?a-75F5 — 

115.792 116.917 118.450 120,250 122,003 124,003 

115.458 116,083 117.417 119,125 121.000 123,083 

115.417 116,750 118,667 120.667 122,958 125.500 

116.917 126.917 128,625 129.417 131.292 132.688 

117.458 127,500 129.250 129,958 131.667 133,167 
“114, /a&1TB7250 120, 3331 21T^8122,-9T7~rea750~0 — 

112.292 113,033 115,417 116,750 117,958 119,375 


4 




Table 5. 3 -2a. 6 IN. 


iio*1<!d 117*792 119,625 121,958 124,375 126 875 
1 16,9171 17*875 119,958 122*333 124*625 127*250 

1 15*167 116*333 122,750 125#0a2 127)625 

He itl ll ? # « 33 ll8#292 120*625 123*042 125J250 
115.625 116.833 118.833 121.083 173.547 171; oit 

TT57B a nT67¥25-riT7 62b 120 8 3 rfflTre f - 75 7 0 8 

116.188 1 17.038 ,19.638 1 2 !| 7 7, 





n ■ . v-t- - 


a. i^v , 1— r -.,< T 




Table 5. 3-2b. 6 IN. DIA TANK TEST 8G #15S (Page 1 of 2) 

TF-MpCRATURF MATP I X-STR AT I F I C A 1 I ON 


TlKfe(fciN) 0 ♦ U 0 0 ,033 *2,1300 2,667 3,333 

Tau -3,000 .2^0 - - , 6 C 0 -• ,000 — 1,000 

1 117, 7U0 119,042 123,003 125,708 12£,2°2 

2 117,62!? H9,?38 123,458 1^6 ,000 128,375 

-3 1 1 7 T 8 ^ 3-1-1 9 T 2 o 2-12 3-p? 08-1? f-,-? 5 Vr-i-2 8 y 5 4 £— 

4 118,042 119,750 123,958 126,5*3 128,875 

5 117,843 125,042 131,208 134,167 136,667 

6 lia 1<*7~1?9 , 167-135 , 7T>C- 138 , 37*>- 14 0 , 6Z5-- 

7 113,354 128,438 135,250 137,933 140,063 

8 118,542 127,708 134,750 137,500 139,500 

— 9 l T-7 -| " 3^3 — 1-2 1 -j-7-0 8 — 1-2 8~ l -4 n 8 — 1-3 0 y 54 ? — 

10 117,417 113,375 123,250 125,833 128,125 

11 117,625 119,292 123,563 126,042 12c,4l7 

12 lie, 750-iv^2 f 968-139, 625-14?,375-144 ,5r-0- 

13 116, 3/5 131,042 134,956 137,2*0 139,167 

14 117,125 116, 7 je 122,675 125,500 127,958 

-15 11-7-J-4P7— H -9-r O * 3 - ^ 3-2* 0- 1 2 S t 9 1 - 7 -3 . - ? 

16 117,667 119,375 123,708 126,167 128,542 

17 117,771 125,720 131,354 133,71* 136,031 

- 18 31 .7 ^^3-125 ,2^0-131 r 042-i33-, 167-135, 5^?— 

19 116,7*2 1? 0 1 167 124,375 126,667 1?P,7«2 

20 117,417 118,675 123,250 12 5,633 126,125 

—2 ^ l-l-7-j-6^5 — 1-1- 9-, -2* 2 — 15 3-r — l?6-r04 ? — 1-? •--f 4-5-/ — 

22 118,750 1 3 ? , 9 b £ 139,625 142,375 144,500 

23 118,375 Ji :: 1 , C - £ 134,958 137,2*3 139, W 

24 117,2^2-1.1 8 ,792-122 r 6*r>-l?4 f 67 5--12 7 ,2*2. - 

25 1 1 7 | 0 0 116,5^3 122,167 i?4,25' 126.167 

26 116,956 1 1 6 , G j 4 122,083 124,063 125,875 

-2 7 

2« 117,2^2 lie, 7^2 121,542 123,375 125,125 

29 116,8/5 117,633 120,750 122,625 l?4,4*’d 

■4 C 14 7+1 25 -4 a_l2.p_ r 4.lJL_i 2 4-r* 1-7-1 ?-7- T 

31 118,569 129,319 131,472 173,347 135,069 

32 119, HC£ 130,125 131,917 133,702 13;, 2*2 

-33- 14 6+3 34-3,^0-^e— l-3^1-^-l- ? 4 - r 7 c P 6-, 2-' 6 — 

34 113,542 114,ft7fc 117,728 119,087. l?r,250 


) 






'>t 


105 


) 



3 -2b. 6 IN. DIA TANK TEST 8G # 15S (Page 2 of 2) 

109,62* uo, 2 pC 111,750 112. 75C 113,5*3 

117,3^3 119,0*3 122,417 124,333 126,292 

333 119,0*3 122,667 124, 95e 127,0*3 



m ll/,we 122 , * C 0 124,37* 126,333 
-W-1 «t** 5-121, 167-1?? ra3^-lP4-r792- 

H 7 *3 lift. 37*5 .139.1 ?!» 17 3. 7 C 9 1 9 C . 6 ? 9 


-1*6 


Of? 110,0/? ’112,1*7 1*0,/** 

792 118,917 121,633 123,708 123,708 
625-11 6 r? 9 2-1-1 9- r 6 75-1 ?lrr4^-l? 3rW 
792 117,1?* 119,383 171,500 173,292 

1.1.1 117. Ml 15ft 4 5 H 1 9 9 . 9 ft fl 104.709 


333 117,633 120,458 122,20* 174,292 
000-119,373-122,292-123,792-125,625 
956 117,792 120,917 122,500 124,292 

7U'J 41ft. 19* 111 111 419 9 * ft 141 909 


*,792 110,125 111,333 112,250 113,292 
7 t 4WI — 97-r9*e — 99 t£ 4 2 — 99,375 — 99 r 7°* 
b 1 792 106, 95e 108,333 108,917 109,5*3 
>042 92,792 92,792 92,623 92,436 


m 

j 


Table 5. 3 -a.. 12 IN. DIA TANK TEST 1G *3 3 <• , 4 *s l ji 2) 

r OTp. a a tu-oe matt# ^stratification 


TIM 

TAtt 

1 

'X 

€ 

3 

4 

i. 

7 

B 

9 

7 10 

11 

u 

-13 

1* 

15 

-1*- 

17 

19 

19 

20 

21 


re r ) u,ooo 


23 

24 
25 

26 

27 

aa. 

29 

30 
— 31 

32 

33 
34- 


'VJUP ,731. 
116,430 1 1 7 , 8 g n 
116,639 117,509 
117,171 11^,042 

i i 7 i; in <i. n i -i 


•i.or.j 6,0 no c 3 A 0 no 1.0,000 12,000 i 3 ,ono 

a t. ^ 44C n not 4 


I 1/ ,1/1 

-1 iJL^i.7-r,_i.x.u 1 _a^ 

I I 7 , ^ a 3 124,125 

1 « Q i * i n 7 


11/ 

117 

U7 

117 


*>33 
,5/9 
, 71 3 
,73 


1 2 1 , a 7 *> 

121,667 

12 vn7 

,.»un 121, R 4? 
116,-79 117,?9? 
117,467 11^,70*7 
119,079 139,758 
119,72-3 131,^92 
116,229 116,75*1 
tl6,6t>ft 11 7,454 

116,2*2 129)i.25 
11^,042 I2a,"4? 
117,333 i 21 ,167 
117,250 117,5*3 
117,500 11 1 , 4 q7 

15*1.417 4 t - .in 


1 1 , 0 1 7 

11^,917 116,450 117 , *33 
120,917 130,5*3 132,917 
120, ago 129,123 131,500 



11 ' , ?UU 11 * , “'O / 

120,417 13\A33 
116,033 116,625 
115,292-115,958 
113,125 114,458 
110,708 lif , 7 o f* 
4-1- 0 , - 86 . 3-11*, . 1 g > 
115,833 115,0x7 
X 1 5 - o i 7 iiA .mu 


153 
-5.(10- 
.54? 
.12 1,16 7 
127,730 
1.27,625 
124,^33 
119, 33 < 

121,930 

133,953 

133.333 

118.333 
.11*9,417 
-t* 1 t-f-4-5^1- 

132,4X7 

130,500 

124,030 

1 1 9 , r * J 0 
121,250 
- X A4-^ 0A 2- 


133.41 

113.042 
117,125 
116,167 
113,500 
4-lV-l^ 

116, "33 

117, *33 


1 3 1 , • w u 
122,33 1 


,615 

119,033 
121 ,0*3 

122.167 
4 .^x r a| l 4 
129,250 
129,0X7 
129,375 
129 , 455 
126,4X7 
1 2 1 , o j n 
122,473 
?. 3 5 , 6 6 7 
135,417 
119,34? 
121 ,042 

-taa-r^o- 

l3A,?5rt 
131,9*4 
125, /?•) 

121 .167 

12 ? , 7?n 

.j45. r il7ii 

134.958 

118.958 
117,792 
116,875 
114,750 
44 7-rW 
117,458 
1 1 8 , 8 J 3 
1 3 4 , A07 

133.167 


) 1.0,000 12,000 13 ,; 

,769 ,923 1,900 

I. 21 , 1 25 122,667 123,54? 
122,917 124,833 125,875 
121,083 125,917 126,933 

* »> 4 405 1 1 9? . f i Al 

130,633 132,417 133,333 
131 ., 459 133,125 134,042 
1 3« ,842 132,758 135,795 

131.842 132,792 133,375 

120.842 129,792 l3r,5d3 
122.7U3 124,625 125,79* 

121.417 126,808 126,75" 
137,258 139,042 139,95? 

1 37,203 138,333 139,417 

J. 20,875 122,417 123,292 
122,792 124,792 ;25 ( Q 33 

^ i -3 -^,- 5 4 2 ■ 1 2 4- r 4Wu3-_i 34-r 6 7-5- 
135,85a 137,4*8 130,375 
133, 7j» 135,417 136,292 

127.417 129,00-0 1 24,792 
121 ,8 JO 124,917 125,917 
124,292 125,333 126,750 

_• 19 c '.h.v_i xq .mn iiv isi 




Table 5. 3-2c. 12 IN. DLA. TANK TEST 

1X4,667 113,425 113,003 U?,79? 
121,250 130,792 133,042 134,917 
11 A ,917-117, 000-117 ,4 17-11* ,2S>0- 
116,917 117,000 117 , *33 110,750 
116,792 116,917 116,167 119,292 


1G #33 (Page 2 of 2) 


U’.SQ" 112 

136,000 13P 
110,917-119 
110, 4J>e 120 
12*,250 121 



U7, 

125 

117 

,125 

110, 

,623 

119 

,917 

121 

,2U8 

122,667 

123 

,500 

117, 

2U8 

117 

,250 

118, 

,750 

120 

, PUG 

121 

,292 

122,792 

123 

,667 

116 . 

708 

117 

,25 0 

110. 

,033- 

-120 

,125 

121 

,375- 

122,958 

123 

,667 

116, 

750 

117 

,45 8 

119 , 

,ne3 

120 

,333 

121 

,667 

123,167 

123 

,958 

117, 

208 

117 

,292 

118, 

,750 

120 

,083 

121 

,333 

122,792 

123 

,563 


117,375 117,450 
117,583 117,875 
-11 7, ,6 6 7—11* , OQ 0 
117,700 110,125 
117,700 110,200 


117,167 117,917 
117,417 110,29? 
117,750— 110,12^ 
117,375 110,167 
110,042 110.167 


118,833 120,167 121,375 122 

119,667 121,200 122,950 124 
-119^9 17-r-l 21 ,700-12^ 500 12* 
120,209 122,167 124,042 125 
120,709 122,667 124,333 126 


120,625 

120,917 

120,792- 

120,792 

120,709 


122,500 

122,833 

122,625 

122,54? 

122,667 


124,167 

124,500 

124,292- 

124,333 

324,200 


117, 

625 

119 

.04? 

121 

750 

123 

,?uo 

124 

,583 

126,063 

127 

,083 

117, 

7 oe 

119 

,875 

122 

933 

124 

,500 

126 

,ooo 

127,54? 

129 

,625 

117, 

917- 

-119 

,700 

12? 

667 

124 

,250 

12* 

,792 

127 , 375 

120 

,333 

117. 

958 

119 

,625 

122 

667 

124 

,54? 

126 

,04? 

127,708 

120 

,667 

117,708 

44 7— XflA- 

119 

-4-4-*- 

,417 

122 

1-24-h 

625 

r^5A- 

iff] 

rmj 

120 
-4 20- 

,792 

127,333 

-4-26-r50A- 

124 

-4-2-9- 

,458 


117.708 
117,667 
117,667 

117.709 
117,750 


119,917 
110,542 
110,642 
110 , ? 0 « 
110,333 


121,917 

121,250 

121,250 

120,033 

120,792 


123,620 

5.22.033 

122.033 
122,333 
122,333 




1 ^ n , r o o 
124,250 
124,250 

123,792 

123,792 


117,625 

117,667 

117,667 

95,625 

105,792 

00,042 

90,750 


110,167 

110,167 

110,200 

95,375 

100,333 

87,750 

94,500 


120,500 

120,667 

120,625- 

95,667 

105,033 

60,125 

99,917 


122, 0U0 
122,29? 
122,000 
95 , 7U 8 

106,000 

80,000 

99,000 


123,542 

123,700 

123,542 

95,563 

106,083 

87,033 

99,063 


209 112,167 
042 130,033 
625 129,04? 
375 120,750 
292 121,792 


833 123,667 
70S 125,750 
333-126,292 
950 126,792 
042 127,042 

nnn * o nai 


792 126,075 
167 127,167 
917 127,042 

non 127,042 

917 127,042 


xc f , c 1 u o 

126,958 

126,954 

126,542 

126,500 


126,250 
126,250 
126,167 - 
95,917 
106,875 
80,042 
99,583 




Table 3-2d. 12 I.\. DiA TANK TEST 1G #3 2 (Page 1 oi 21 

- -TEMPERATURE M ATR I X-STP A T I F I C A T I OM 


TIMEiHIN) 0.000 3.000 6.000 8.000 10.000 12.000 13.000 

TAU 0.000 .231 .462 .615 .769 ,923 1.000 

1 U4.875-llbi958-ll7 4 '-;58-1 18.833 120. 542 1 22 . 250 - 1 23 . 1 25— 

2 115. U17 116.075 119.000 120.875 123.125 125.083 126.083 

3 116.292 117.792 120.375 122.250 124.242 126.083 126.875 

4 1 17,083 1 18. 917-121. 292 122.075 124.625 126.292 127.042- 

5 117.583 124.417 127.375 129.167 131.083 132.708 133.375 


6 

117.583 

125.208 

127.917 

129.833 

131.667 

133.292 

134.000 

7- 

117.700 

-125.000 

-127,563 

-129.375- 

-131,200- 

-132,792- 

-133.667— 

8 

117.792 

125.333 

127,750 

129.375 

131.200 

132.917 

133.563 

9 

117.375 

121.833 

124.667 

126.375 

128.417 

130.042 

130.875 

10 

115.333 

116.792 

118,875 

120.706 

122.958 

124.958 

125.958 - 

1 1 

116. 7Q2 

118.708 

121.042 

122.667 

124.417 

126,000 

126.750 

12 

117.750 

130.958 

133.708 

135.542 

137.417 

139.000 

139,792 

13- 

1 17.583- 

131.417 

-1 33.708- 

-135.542 

-137,503- 

-138.917- 

-139.075— 

14 

114.542 

115.708 

117.208 

118,500 

120.250 

121.958 

122.875 

15 

115.375 

116,875 

119.000 

120.875 

123,167 

125,208 

126.042 

16 

116.958 

118.917 

121,167 

122,792 

124.542 

126,167 

126.917 — 

17 

117.458 

129.250 

132,083 

133.917 

135.750 

137.456 

138,458 

16 

• G 

117.375 

128.125 

130.500 

131.958 

133.667 

135.417 

136,042 

lv - 

1 1 7 • 1 67 

1 2 1 • 4 1 7 


1 2b t 7 0 o 

127,542 

1 d V • c Vc 

130, 042 — 

20 

115.456 

116.958 

119.125 

120,917 

123.167 

125.208 

126.125 

21 

1 16.708 

118.708 

120.958 

122.542 

124.333 

125,917 

126,667 

22 

- 117.500 

130.917 

133.875 

135.625 

137,500 

139.333 

140.125 - 

23 

117,500 

131.083 

133.333 

134,875 

136,958 

138.500 

12,7.208 

24 

114.125 

1 15. io7 

116.417 

117.292 

118.417 

119.542 

119,958 

25 

1 13.542- 

"114.333 

115.003- 

-115.792- 

"116.625 

-1 17.206- 

117,542 — 

26 

112.917 

113.500 

114,167 

114.625 

115.167 

115.542 

115.708 

27 

112.458 

112.417 

113,000 

113.208 

113.500 

113.542 

113,417 

28 

• 113.958 

114.458 

114.875 

115.458 

116,063 

116.750 

117.0-2 

29 

113.706 

114,250 

114,792 

115.375 

116.250 

117.000 

117.292 

30 

113.833 

114,958 

116.167 

117.083 

118.292 

119.333 

119,792 

31 

117^502-1 31 .-000- 

-133-.208- 

134,833' 

136.542 

138,292* 

'T39 , 042 

32 

117.333 

129,583 

131.833 

133.375 

135.208' 

136.750 

137,583 

33 

115.625 

120.750 

122.542 

123.750 

125,208 

126,625 

127,333 

— 34 

115.333 

115.333 

115.292 

115.542 

116.125 

116,500 

116.708" 


) 


Table 5. 3-2d. 12 IN. DIA TANK TEST 

115.125 114,250 113.500 113,000 
117,456 131.333 133.417 135.000 
US . 000 1 15,167 115.583 116.250 
115.206 115,417 116,000 116.833 
115.333 115.583 116.708 117.625 

-ri 5 T 583115 . 9 l 7 -ll 7 . 2081 l 8.242 

115,292 116.042 117.458 118,833 

114.833 116.125 117,625 118,875 
— tl5T208-lT6. 167— ST 7.667— U9i 000' 

115.125 116.375 11 V .917 119.292 
115.625 116.125 117.667 118,958 

— 114 , 792 - 116.167 117 , 750 ' 119 , 083 " 
115.667 116.208 117.750 119.000 

115.833 117.083 119.042 120.708 
—n 6. 02 1—11 7 t4 17— 119. 604-1 2 1.396 

116.208 117.750 120.167 122.083 

116.792 117.875 120,875 122.792 
-116.625-117.917120.375-122.875 

116.458 117.750 120,667 122,708 
116.708 118.083 121.000 122.958 

-IT 6 .- 792 - 117 . 4 1 7 ~ 1 20 . 9 1 7 ~ 1 22 . 75 0 
116.750 117.917 120.875 122.792 
116.708 117.792 120.875 122.708 
- 117.125 118.542 121,458 123.208 

117.208 118.958 121.625 123.125 

117.833 119.833 122.792 124.708 
— IT 8 TOOO- 119 -. 750 - 1 22 . 583 - 1 24, 250 

118.042 119.875 122.792 124,500 

117.917 119.583 122.625 124.417 
- 117.833 118.958 121,833 123.417 

117.917 119,000 121.917 123,750 
117.847 118.722 121.389 122.944 

— 1177875 - 118 , 792 - 1 21 . 292 - 122.9 17 

117.833 118.417 121.042 122.500 

117.917 118.542 121 . 0«2 122.542 
- 117 . 819118,347 120.903 122.333 

117.833 118.292 120.750 122.208 

117.792 118.333 120.917 122.292 
—IT 7. 875m 8. 375-1 20. 708-1 22, 375 

95,000 94.750 95.083 95.083 

104.458 104.208 ', 04.750 104.875 

- 87.542 87.292 87,625 87.542 

98.208 96,000 • 91,458 98,500 


1G If 32 (Page 2 of 2) 

112.792 112.667 112.500 
136.750 138.375 139.333 
U7.083 117.917 118.208 

117.833 118.792 119.167 

118.833 119.875 120.458 

119.708 121.125-121.750 

120.500 122.208 123.083 
120.625 122.417 123.292 
120.667-122.500-123.292 

120.917 122.667 123. 5«2 
120.625 122.375 123.208 

120.708 122.625-123.417 
120.625 122.375 123.125 

122.792 124.833 125.875 

T23i500-lS5.50C-126.458 

124.208 126.167 127.042 
124.542 126,083 127.000 

124.500 126.125-127.042 
124.333 125.875 126.917 
124.667 126.292 127.083 

T 24. 500-1 25. 958 -127. DOO- 
124,458 126,167 127,125 
124,375 126.042 127.000 

124.792 126.333 127.208 
124.583 126.042 127.083 
126.167 127.792 128,708 
125.708-127.250-128.208 
126,125 127.792 128.667 

125.833 127,292 128.542 

125.042 126.583 127.667 

125.208 126.833 127.833 
124.486 126.042 127.097 

T24, 4 17-1 26. 0U2-127. 042 

124.000 125.500 126.583 

124.000 125.625 126.625 
123.903 125.403 126.444 
123.875 125.333 126.375 

123.833 125.375 126.375 
-123.750-125.333-126.333 

95.083 95,083 95.292 

105.042 105.450 105.792 

87.458 87.292 87,500 

98.581 98.792 99,042 
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FIGURE 5.3- 1b 

6 I N . TN K TST8G 15S STRAT TEMPE’RATURE PROFILE 
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FIGURE 5.3-lc 
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FIGURE 5.3-2d 

12 IN. TNK TST1G32 STRAT DEL - TEMP PROFILE 
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FIGURE 5.3-4a 

6 IN. TNK TEST 8GX9S - BULK ULGE y LIQ TEMP HIST jRIES 
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FIGURE 5.3*4b 

6 IN. TNK TST8G15S BULK ULGE yLIQ TEMP HISTORIES 
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FIGURE 5.3-4d 

12 IN. TNK TST1G32 BULK ULGE y LIQ TEMP HISTORIES 
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FIGURE 5.3-5d 

12 IN. TNK TST1G32 TANK PRESSURE HISTORY 
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FIGURE 5.3-6a 
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6 IN. TNK 8G29S LIQ FOURIER NO HISTORY 


£3E 


■B’nr 


normalized time 


p^il 









8G 

Test #16S 
Test #10S 







Table 5.4-la. 6 IN. DIA. TANK TEST 8G#16S (Page 1 of Z) 

STRUCTURAL GEOMETRIC TANK WTS-WaTTMETeR HEAT FLUX INPUTS 


dome area ft 2 p .3927 

ur LI k I I 11AI r* - 


DM6 h A SS LBM9 1 65596 


CYL ANEA FT2* 1,5708 


MASS j/2 CYL L&M* ,81996 

— VLHiAQE-VOtr-R^« i lW fr- 


FinGE AREA FT2* , 0385 

. . r»i hAa ii n 1 p* « 


FLANGE MASS* ,38088 


INPUT HEAT FLUXES ( BTU/HR"FT2) # AND ABSORBED HEAT AND TEMPERATURE ESTIMATES • 


HX2* 7Q1.5691 H34* 701,5691 H56* 701,5691 H9lo* 701,5691 H78P 701,5691 


6 S T , u T rvjX-fN-trKX-i fiTV/HR-FT 2^ •- 701 T 56*1 

E ST , UT FLJX IN ULLGE l BTU/HR-FT2)* 701,5691 

FST.MT INPUT LIO(STRaT)RTU« 32U42 (STRAUDESTRaT)BTUi 


0,000 


ST.MT INPUT ULLAG6<STRaT)BTU* 32,142 


(STRAT*0ESTRAT)8TU* 


Table 5.4-lb. 6 IN. DIA. TANK TEST 8G#10 S 

STRUCTURAL GEOMETRIC tank WTS-WATTMETER HEATTLUX INPUTS 


D0W€~ARt]rFT2B .3927 CYr“AREA~FT2* 175708 

DME WALL VOL FT3« .00131 1/2 CYL WALL V0LFT3* 

DHE MASS LBHe .65596 MASS 1/2 CYL LBM* .81996 


‘F L NGE~ ARE7TT T 2* 7 0JW 

,00164 FLNCE VOL FT3« 
FLANGE MASS* .38058 


LI 0 VOL FT3* .13090 


ULLAGE VOL FT3« 


13090 


INPUT HEAT FLUXES (BTU/HR*FT2) 7AND~ ABTdRBED _ HETTnfND _ TEMPERATURE“ESTlMTTES 

H12* 701,5691 H34* 701,5691 H56* 701.5691 H91 0= 701.5691 H78s 701.5691 

EST.HT FLUX IN LIO CBTU/HR-FT2)* 701,5691 
EST.HT FLUX IN ULLGE (BTU/HR-FT2)* 701.5691 

EST.HT INPUT LIOCSTRATJBTU* 32,142 “ (STRATA DESTRATIBTU* 0,000 

EST.LIO TEMP INCRSE (STRATI * 11.5474F (STRAHDESTRAT)* 0.0000F 




. 



Table 5. 4-lc. 12 IN. DIA. TANK TEST 1G#34 (Page 2 of 2) 

oTlU>CTu D AL GEOMETRIC TANK k TS- WATTMETER MEAT FLUX INPUTS 


— PO*b-AGE A-F42- Jh-G-7 o# GYL— AHE a-FY- 2* — 6,2833 FLNGE A a £ A FT? * 1+453 

flVe "AUL VOL FT3e ,01047 1/2 CYL 'MIL V0LFT3* ,01309 FLNGE VOL FT3* ,00608 

UMc MASS LBH* ‘>,247/2 MASS 1/2 cYL L H M = 6,55969 FLANGE MASS* 3,04465 


L 1 ? VOL FT3* 1,04720 ULLAGE VoL FT3= 1,04720 

inc u t HE A T FL U *E g ( li Tl l / H 0 ,r T2 > ■ A MO a R S ORGED MEAT- AM P - TEMPERAT URE- - E S T - I H* T £S 

h 1 2 - 350,3504 H34= 350,3504 H56* 34*, 4022 H910* 350,3504 H78« 350,3504 


t R T , N T FLUX JAi LIO «aTU/H7-FT2)* 349.7716 
tST,*>T FLUX IN 1'U.GE (bTU/HR.FT?>= 350,3504 

u " T , T IN9UT L I i> ( 9T9 aT ) 3T'I= 247,339 < STRA|±DESTRA T > BTU* 366,271 

k'-T.LIU TeHP INCMSE(STHAT)* 11.1U07F < STRAT*DESTRaT ) * 16.4362F 

L r T ,bI 1 NPLLT — Lbb A o E4 3 TR A T ) BTU ?-- 24-7- r 64 3 (STRA-T + DES4RAT-)S-fU= — 366,877 


Table 5. 4-ld. 12 IN. DIA. TANK TEST #35 

STRUCTURAL GryRETRIc TANK WTS-WATTMETER MEAT FLUX INPUTS 


DOME AREA FT2* 1,5701 CYL AREA FT2* 6,2832 FUNGS AREA FT2* ,1458 

DME wall VOL FT3= ,010^7 1/2 CVL WALL V0LFT3* ,01309 FLNGE VOL FT3* ,00608 

nHF MASS (.HM* 5 ,2 4 7 72 HAS S_l/L3_tYL — LBM r — 6 r 55^63 FLANGE-MASS.* — 3L, -PA465 

LIQ VOL FT3* 1,04720 ULLAGE VOL FT3= 1,04720 

INPUT lilAT FLUXES~<3TU/hR"FT2riAND ABSORBED h¥aT AND TEMPERATURE ESTIMAlpS 
H12* 350 1 310 4 H34* 310,3504 H56* 349,4822 H910* 350,3504 H78* 350,3504 

RST,MT FLUX IN LtQ I 3TU/RR-FT2 ) * 349,7716 

_F SI , h T F LU x IN U L L RE_ t!!IW UR- F T 2 )_*_ 35 0 j 3504 

esTjMt input liqistratiutu* 247.239 (strat+destratibtu* 476,163 
EST.LIO TEMP (NCRSE<STr>AT)* 11.1019F ( STRaT*PESTRAT ) * 21.3619F 

■pST| h f'lNFUT ULLAGE (STRA*TTuTu= ~"247,~64 _ 8 (STRAT*DESTRAT)BlU= 476,951 


mmm 




- - 

A M 



Table 5. 4-2a. 6 IN. DIA TANK TEST 8G #16S (Page 1 of 2) 

TFMPtHATimfc MATR|X*SI«ATlFICATION 



; 


evi 




mm 




35 

36 
-37- 

38 

39 
-4(^- 

H 

42 

-43- 

44 

45 
- 46 - 


47 

48 
49- 

50 

51 
- 52 - 

53 

54 

55 

56 

57 
-56- 

59 

60 
61 
62 
63 
-64- 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 


Tabl 

10 ® 

116 

— 44 * 


116 

116 


116 

116 


5. 4-2a. 6 IN. DLA. TANK TEST 8G #16S (Page 2 of 2) 

250 10® i 583 109,125 110i292 *10,833 111,54? 112,417 

706 124,458 127,625 129x167 129,417 130,167 131*500 

583— 1^ 0-r042— 1 24-r45 8— 14 0 1 4 5 A-4-4-*r*®3-l 58-» 2 0 6-1 67^-7 9 2- 
667 118,458 121,917 129x450 140,792 149,41? 158,000 

792 118,583 121,333 128x833 133,750 143,000 149,125 

tK2-i-l6rm 


H7-rlJ2 5 -li a r7 9 2-12^75-i30i45a-i34 r 792-l45»l67-l52Tl67— 


117 

117 

-Hr* 


117 

116 

■44-6 

116 

116 

"tt* 


116 

117 

-417 

117 

117 

-41* 


117 

ll a 

116 

116 
117 
41-* 


115 

116 
116 
117 
115 

115 

116 
116 
115 


10 » 

95 

40 5 

91 


667 140,500 121,125 128 X 292 131,708 136,042 142,250 
917 118,792 121,958 i 3£ a 879 137,000 146,375 154,042 


375 119,083 122,083 129x292 137x375 145,20® 153,458 

q 83 119,083 122,542 130x542 l38 t o83 145,792 154,500 

-B 33— 7— t-gZrO-4?— £3 gx5 8 3 l 4 2,29g 1 5 l ~r- 333 l 6 1,0 fr8 — 
542 122,500 J.29,042 147 x2»2 157,750 167,917 178,792 

396 118,104 121,375 129,021 132,604 136,708 145,833 

■t2»-ll-^r?fl»-l-2l- r ,Z5-ilZ 9 l-7!»0-l33 r 90fl-137 1 *^75-l49,-4i7— 

667 118,042 120,917 120,750 132,500 136,375 146,958 
417 117,917 120 i 033 127,917 *32(167 136tl67 
563 - 118 t 


083 117,750 120 t 375 i29,7o8 
708 119,500 122 i 208 128,333 
583-119,292-122,875 

708 119,500 122,208 
583 119,292 


133,792 137,417 147,792 
132,000 135,833 141,000 
134,333 139,917-148,917 
132,000 135,833 141,000 
134,333 139,917 148, 9i7 


130,458 
128,333 

— .. ... . 122,875 130,458 - - - - - 

2 9 2—11 T-p? 9 8- 1 2 3 r 7 5 0— 1 2 8 , 6 2 5-1-3 2,-8 7 5—1 3 At? 0 8—1 4 4t9i 
2«2 119,167 121,667 128,333 131,958 135,250 139,625 

708 120,583 123,208 12B,500 131,417 133,879 136,833 

042117, Q4 2 -H8 1 625 122,292- 124 , 667 125,833-128,333 

083 116,875 118,625 121,250 123,125 124,583 126,458 

125 117,708 120,000 122,625 124,875 126,083 127,792 


917 

083 

833 

917 

792 

917 

333 

950 

0<2 

917 

917 

208 

208 


115 

.750 

116 

,700 

119,042 

120 i 

583 

121 

,875 

123 

,500 

115 

,875 

116 

,45 8 

118,250 

11®, 

167 

119 

,B33 

121 

,292 

116 

,625 

117 

,292- 

119,208 

120, 

125 

120 

,667 

122 

t 250 — 

117 

.625 

117 

, 958 

118,625 

11’, 

*33 

120 

,458 

122 

» 000 

115 

,583 

116 

,042 

116,792 

118, 

0.10 

118 

,54? 

119 

,533 

119 

o 750 

116 

,290 

117,042 

11?, 

6; 5 

118 

,500 

120 

,042 

116 

.417 

116 

,750 

117,583 

118 , 

3 ; 5 

119 

,042 

120 

,458 

117 

,583 

118 

,375 

119,208 

120, 

1<7 

121 

,208 

122 

,542 

116 

,000 

117 

,2’2 

118,000 

110, 

708 

119 

,633 

121 

1 042 

10* 

,208 

110 

,303 

Il2l9l7 

11*1 

167 

117 

,333 

120 

,542 

96 

,125 

96 

,792 

97,708 

98, 

417 

98 

,875 

100 

,167 

105 

,167- 

-105 

,458 

-105,917- 

- 106 , 

900- 

-106 

,79? 

-1C7 

f 667 — 

91 

,125 

91 

,200 

90,998 

90, 

792 

90 

,708 

90 

*917 


Table 5. 4-2b. 6 IN. DIA TANK TEST 8G #10S (Page 1 of 2) 

TEMPERATURE MATRIX-3TRAT JFICAT ION 


TIME (MIN) 
TAU 
1 
2 
3 
9 

— 5 

6 

7 

8 
9 


0*000 
0*000 
! 16*500 
117.500 
117*833 
117.833 
"117.250 
117.592 
117.825 
117.70*. 
116.333 


.313 . 6*6 1 . 0 * 0 " 

.285 .929 


1,331 1.666 2 ,*** 2 .133" 


.719 


.857 


,193 .285 .929 .571 

118.917 120.917 125.000 131.083 136,333 191.583 
129,792 139,250 153,583 167.092 179.833 190.917 
123.125 135,625 199,953 163.000 176,250 188,792 

123.917 136.708 199,875 162.375 173.792 189,292 
121 . 167“ 1267683 129, 91 7 1 3 27583~T35 , 5 6 3 l 3 87250 


121.500 126.958 
121.917 126.563 
122.333 126,667 
118.000 119.875 


129,667 131.833 133.667 135.625 
128,792 130,609 132.896 139.750 
127,917 129.375 132,125 133.875 
121.000 122.092 123,958 129.792 


1,000 
196,667 
201.092 
200.917 
193,792 
"i 9 0,792 
137.083 
136.000 
139.917“ 
125,958 
211.333 


11 

117,000 

130.125 

"19576*7“ 

iToTUT 

" 1 737375” 

1 85,208 

77570*3" 

2037792“ 

12 

117,917 

126,667 

130.592 

133,083 

135.125 

137,083 

138,625 

139,917 

13 

117,250 

125.167 

128.792 

130,667 

131.958 

132,500 

133,667 

139.792 

19 

116,500' 

118.917 

120.917 

125,000 

131 ,083 

136.333 

191.503 

196,667 

15 

116.750 

121.708 

131.917 

192.333 

153.083 

169,000 

179.500 

189,125 

16 

117.092 

122.625 

133.125 

199.250 

159.833 

165,083 

179.625 

183,592 


18 

19 

20 
21 
22 


116,375 

115.750 

116.792 

117,000 


120.092 123,592 
116,917 118.250 


125.208 

119,708 

159,917 


129.333“199,250 
130.125 195,667 160,333 

133,083 


126,917 

120,625 

173.375 

173.375 

135.125 


128,917 

122,000 

106.792 

185.208 

137.083 


130.167 

123,208 


131.083 

129.375 


199,583 211,333 
196,083 205.792 
138,625 139.917 


23 

i 1 t .250 

12371*7 

120.792" 

73*76*7" 

131 ,958” 

1 32,500 

1 3 a 667 

139,792— 

29 

116.792 

128,083 

190. e75 

153,503 

165,167 

176.250 

186,583 

195,792 

25 

116.583 

118.750 

121.375 

129,917 

127,333 

130.500 

133,708 

136.875 

— 26 

116.563 

718.583- 

121.063 

129,027 

126.813 

129,792 

132,896 

135.875 “ 

27 

116.592 

118.917 

120.750 

123,625 

126.292 

129,083 

132,003 

139,875 

28 

116.917 

119.592 

122,667 

127,000 

131.875 

137.958 

193.958 

199,583 

29 

"7T675W 

122.592 

129,167 

135,958 

192,66 t 

"PP775?rr 

156,917 

163. 000 

30 

116.792 

132.208 

190.958 

169,583 

179.167 

192.792 

205,125 

216.958 

31 

116.667 

120. 042 

127,063 

128,979 

129.359 

129.792 

130.313 

131.083 

— 32 

117.167 

129.375 

127.917 

129.625 

130.092- 

130,333 

"130.033 

131,500“ 

33 

115.208 

116,667 

110.592 

120.167 

120,917 

121,592 

122.167 

122,792 

39 

113,208 

113.958 

119.333 

115,167 

115.792 

116,708 

117.375 

117,833 


) 


) 


Table 5.4-2b. 6 IN. DIA TANK TEST 8G #10S (Page 2 of 2) 

"ill • AbB iil.iii 111.458 Ul'.'fOtt ni,/bi)Tl2,lMlT2 
116.167 123,700 126.700 120.333 120.667 129.250 129 
117.542 120,700 125.500 133.083 14 1 .083 1 49.583 1 58 

m — -j > «- A >»I -D Tf i t 1 C/19 < /I 3 . A /I 3 1 Li Q 


~r IT .79 2~ TT9Y70 8~T2 2 .6 2 5 — 1 26,8 3 3~T 33.542 142.042 149.792 
117.708 119.250 121.917 125.917 130.125 136.542 143.042 

118.125 119.66 7 122.792 127.000 130.500 135.417 139.956 

11 7 .833 119.292 121.8/5 124.6/5 128. 4W liltBfb 

118.458 119.625 123.042 127.333 131.708 138.458 146.625 

118.333 119,750 122.958 126.667 130.292 135.333 j^t042 

“YlB75B3~f 20 Y0U3 122.792 V26.667 130.706 138,917 146.167 


138,458 146.625 
135,333 144,042 

138.9 17 T46V1 67 
139,625 146.583 
145,042 153.042 

157.917 167.292 

134.875 139,250 
1 33 .*958 138.667 
132.958 137,083 
133,208 139,208 
132,854 137.563 

133.875 14 073T3” 


154.625 

151.833 

T52-.nr 

154.375 
161.208 
177.708 
148,456 

147.917 

144.917 

148.375 
144,250 


140,125 

148,208 

140.125' 

148,208 

141,792 


~Ti 









Table 5. 4-2c. 12 IN. DIA TANK TEST 1G #34 (Page 1 of 2) 

TEMPERATURE MATRIX-STRATIFICATION 


T IMF (MIN) 0,000 
AU 0,000 


2.000 

• ? 2 ? 


3,000 

.333 


5,000 7,000 9,00 

,556 - ,778 1,000 


1 117,292 125,458 130,292 140,417 150,917 162,083 

2 117,250 135,063 140,000 172,917 195,458 216,000 


117,500 136,750 147,583 165,333 170,833 109,667 

^5,542 127,625 130,075 133,708 136,375 

124,003-125,450 127,833 130,003 132,063 
l24 « ny3 125,042 127,250 129,333 131,375 

117,8/5 124,375 125,417 127,200 120,917 130.792 


117,250 

117,333 
117,950 

117,750 
117,042 

117,167 

117,333 
117,625 
ll7 t 542 
117,292 

117,417 


147.500 

146,250 

- 129,542 

130.500 
124,003 

144,167 
141,467 
127,958 
126,033- 

120,417 

140,542 


161,000 

150,083 

131.250 

131,750 

125,542 

150.250 

152,333 
129,700 
128,083- 

121.417 

163.417 


185.250 

177,083 
133,583 
133', 200 
131,983 
163,667 

160.250 

132,167 
129,917- 

123,417 

190,917 


200,750 

191,625 

-1)35,958- 

135,208 

130.500 

171.500 

180.500 

134,417 

-131,792- 

129,292 

213,792 


230.750 

203.458 
-138,125 
136,950 

145.500 

180.750 

190.458 

136.500 

133,542 

127,000 
230,125 


117,033 129,833 131,333 133,708 136,003 130,250 

117.917 130,167 131,209 132,792 134,708 136,250 
117,125-132 ,-t 2 5—13 7,042- 150,95 0—1 5 o r 9 17_1 66,625 

117,000 122,333 125,792 133,167 140,208 146,958 

116.917 120,500 123,000 120,500 134,033 139,453 


117,333 131,042 138,833 156,292 174,075 194,167 
117,042 125,917 131,292 143,003 155,708 160,833 
U7 r 0 42-14 0,-000—151-, 833-174 ,083-19^,^533-213, 333 

110,083 129,792 130,875 132,625 134,542 136,125 
12 ?»- 59 131,209 133,000 134,583 


114,125 113,075 113,959 114,458 115,042 115,583 












147 


Table 5.4-2c. 12 IN. DIA TANK TEST 1G #34 (Page 2 of 2) 

35 113,667 112,968 112,703 112,375 112,208 111,917 

36 -Ufl,417-l3a i 842-131 ,208-132 ,917-134, 667-136, 250 

37 117,958 126,833 134,625 153,333 174,625 196,125 

36 118,000 124,333 130,292 145,833 163, 5Q0 181,542 


_ U - 7 -, P 56 - 121 -,4 56 1 24-, 37 5 -1 3 6 , 0 4 g-1 4 ' A, 7 5 n 1 6 3 , 1 6 7 . 
113,083 121,542 124,875 132,792 145,833 159,750 
117,917 121,125 123,625 129,583 136,458 147,417 
117,542-121^250-123,917 131,375-144,-7-08- 159,333- 
117,750 121,292 123,833 130,167 144,917 158,542 
117,875 121,500 124,292 130,458 146,917 159,208 
■ 117,75 0. 1 24 -TO-3 3-123^9 5 0 - 1 3 3 ,- 1 6 7-1 4* ^ 8 0- l 4x A ^ m - 
117,625 121,292 123,917 129,500 135, 0o3 140,625 
113,000 121,458 124,333 137,625 152,125 166,833 
118,333—121,583—124 ,208-130,500 1 3* , 833-154 , 917— 
110,167 121,500 123,917.130,542 139,125 154,542 
118,042 121,417 124,000 130,625 139,458 154,206 


117,667 121,250 124,083 130,583 142,917 
117,375 121,042 123,875 129,417 135,208 
-117*667-121^375-424^125- 129,875 -137,375- 
117,667 121,125 124,000 130,042 140,583 
117,583 121,292 124,042 129,583 136,375 
-4- l-7 T38 3 - l£l - r ? - G 8- 1 24 l o a 3 1 3 8 ,4 5 6 1 4 5,62 5 
117,833 121,333 124,167 129,875 136,917 
117,625 121,167 124,000 129,583 135,958 
-117, 625— 120^800-121, 917-125, 000-123 ,417 
117,792 119,417 120,453 122,792 125,250 
117,958 119. O0C 120,250 122,333 124,542 
-117 , 70ft - i lfl -,- 792 I20 -r 083— 122 -,- i 2 - 5 - 12 4-, - 3 3 3 
117,542 118,500 119,500 121,417 123,417 
117,708 lift , ?42 119,563 121,500 123,500 
117 , 708-110 , *>42 119,583-121,500 123,542 
117,625 118,208 119,208 120,792 122,667 
117,583 118, non 118,792 120,375 122,083 

117,708 118,042 118,917 120,333 122,042 
117,542 117,917 118,667 120,083 121,917 
117,500-117,875 110,792 120,29? 121,917 
117,542 110,167 118,700 120,003 121,792 

96.167 96,3/5 96,833 97,45ft 98,333 

87,958 87,958 08,250 88,292 08,333 

98.167 98,167 98,500 98,708 98,950 


t ' 

154,700 

140.500 
153,833. 
153.208 

161.417 

150,083 

142,459 

131,833 

127.792 
.26,833 

125.417 
125,542 
125,542 
124,458 

123.792 
- 12 ^ 92 - 
123,625 

123.500 
123,667 
123,450 

99,500 











Table 5.4-2d. 2 IN. DIA TANK TEST 1G It 35 (Page 1 of 2) 

TEMPERATUHE MaTRIX-STRATIF ICAT lQN 


TIME (MIN) -i)-,000 3.-000- 5,000 -7,000 9,000-- 

TAU 3.000 ■ 222 ,330 ,556 ,778 1,000 

1 116,456 124,583 129,208 136,875 149,417 160,833 

2 116-^00—13 O^292..146, 7 30- l r7-l^as— l-93 r 292-213t938 

3 116,298 134.792 147,417 172.167 195,333 216.375 

4 116,500 136.083 146,667 164.500 l78,7o8 190,667 

5 117. ?83_124 ^958_126-,a75_i29-.750-l32^5o0-135, 417- — 

6 117,292 123.542 124,792 126.792 128,958 131,208 

7 117,333 123.458 124,500 126,292 128,292 130,375 

v 8 117,417 123.542 124,667 126,375 128,083 129,750 

9 116,917 120.250 121,290 123.208 125,042 127.000 

10 116,333 146.375 159,583 1»2.667 204,792 226,000 

11 11 6.-2 0 6_1* 4_l66 7_J.56-.2-9 2^1 ? 5 . 1 6 7-l?-0, 0 4 2 202,87-5 

12 117,458 128,706 130,292 132,458 134.5B3 136,917 

13 117,250 129,833 130,708 132,250 133,917 135,875 

14 115, 54 2 123,456 127,917 l37.167_l46. ,9 .i7-158^JH3 — 

15 115,625 144,167 159,375 186,250 210,042 230.250 

16 116,375 141,917 153,290 170.667 184,250 195,542 

1 7 11 7,083 127 . 333 128,91?_l3l- J -125. 1 33. 333— 135.5A2 

18 117,083 126,583 127,667 129,250 130,625 132,7(18 

19 116,667 119,917 120, 875 122.625 124,333 126,167 

20 116.250 146,958 161.375 118.12 5 212. 208 23 4,2.08 

21 116,592 145,333 156,375 174,167 188,167 199,875 

22 117,208 129,208 130,375 132,625 134,958 137,033 

23 _117 , 250 129.2 92 130.292 l3l. a?5_U3...2g2-ll35_.37.g 

24 115,667 135.000 145,833 159.083 166,917 l7i,0'13 

25 115,500 121.500 124,917 132,417 140,125 147,917 

26 115. 147 119.625 122,458 128. 25Q l34,5on 14 q,75Q 

27 114,958 119,583 122,333 128,250 134,375 140,792 

2fi 116,542 13Q.292 138,083 155.375 173,875 193,125 

2 9 11 6,250 12 5.375 13(1, 667 14 2 . 2 50_1 5 4_. 5 42_L67-xJ9 2 

30 U5,9i7 139,292 l5i,f)*2 172.875 192,875 212,0*2 

31 117,41.7 129,125 130,2*0 131.708 133,125 135.0*2 

3 2 116.033 I27.70a_12a.a33 130 ,.375_l3l4-7.92-133 J .37.5 

33 113,000 117.583 118, H75 120.208 121,583 123,000 

34 111,375 111.375 111,379 111.500 111,833 112,456 



) 


i 


CO 


35. 


Table 5. 4-2d. 12 IN. DIA TANK TEST 1G #35 (Page 2 of 2) 

llfl . 313 . IQ ? t 075. .litJUSAa 


36 

37 

38 


39 

40 
± L 


42 

43 
A4_ 


45 

46 

47 


48 

49 

50 


51 

52 

53 

54 

55 


57 

58 

59 

60 
61 
A2 


63 

64 
65 

66 

67 

66. 


69 

70 

71 

72 

73 

74 

75 

76 

.77. 


117,033 129,542 1*0 
1 1 6 , o 8 3 125,458 133 
116. 25Q 123,125.126 


116,292 120,042 122 
116,500 12C»25Q 123 
■U6i2?.2-ll9|J33_ 122 
116,000 120*042 122 
116,230 120*042 122 
116 , 333..12 Q I.2 9 2-123. 


116,333 120.125 122 
116,083 120.167 122 
-116-J.25.Q— 1 2Qjl2 08-12 3 


116,542 120.292 123 


116, '417 120. 20B 122 
.116, 2 ? 2. l 2Qi 121-X2.2 


116,203 119 
116,125 119 
_U6iTA2_ll7 
116,333 119 
116,292 119 
115^222^112. 


.667 122 
.833 122 

i_661_122 

.958 122 
.792 122 
,833 122 


116,125 119 
116,583 119 
1 1 6 j 6 6 7__1 1 ° 
117,042 119 
117,333 110 
■lll4Al-7_.lia 


,792 122 
,917 122 

±667 1 2 2 

.458 121 
.792 119 
M5 


117,208 110 
117, 083 117 
117. .208_117 
117,069 117 

117,125 117 

117,00 Q 11 ,7 


,208 119 
,917 118 
a. 9 1 7_ll9 
.653 118 
,667 118 
4-375 Ufl 


117,125 117 
117,042 117 
117,003-117 
117,042 117 
117,042 117 
94,706 94 

105,206 105 
85,003 85 

^95^753 9,5 


.542 118 
.375 118 
, 292—118 
.458 llfl 
.458 118 
.833 95 

,875 106 
,208 85 

i_77_2 70 


625_ 


417 131 
625 153 
503 144 


,950 

.125 

i7_92. 


133 

173 

-16X1 


750 131 
375 131 
625 128 


.667 

.450 

iAlZ. 


145 

144 

115 


033 130 
792 129 
125. 


.04? 

.206 


144 

130 


122 . 


675-1-46 


958 130,292 144 
875 128,917 135 
C 0Q 134.25 C_1 4.8 
003 129,450 137 
979*129,750 137 
875 130.042-138 


667 120,500 134 
833 129.417 140 
7_9.B_l20-.625_l35a 
917 129,167 136 
7^0 129,083 137 


250 157 
083 155 
4-633-16-4 
450 153 
979 I5tf 
500-151 


Z12— 12.0l, 75-G— I36ql5-U— 15 0 


750 129.625 142 
875 129,042 136 
19 8-1 2 04703-135 
292 124.333 127 
875 122,003 124 


458 121,417 123 
958 120.750 122 
042-1204750-122 
583 120.101 121 
542 120, QA3 121 


333 119,792 121 

181 119,611 l ? X 
083-119 ,542—121 
200 119,503 121 
292 119,450 121 
292 96,000 96 
958 109,292 112 
583 85,667 05 


500 

750 

75n 


135 

195 

jiza 


875 

200 

875_ 

500 

167 

Mi 


159 

157 

-1AA 


500 
292 
ill L 


158 

158 

-159. 


703 14i 
000 153 


117-1524-209 


917 153 
950 152 


333 156 
200 1<5 
25CU42 
750 131 
417 126 
3—125. 
625 125 
667 124 
750-124 
931 123 
792 123 
333-1-22 


450 123 
236 122 
125-122 
250 122 
167 122 
917 98 
542 116 
708 85 


250 

042 

512 


667 

042 

122 


667 

625 

167. 


875 

437 

Mi 


250 

625 


125 

QA3 

JUi 

125 

833 

833 

167 

075 

315. 


667 
542 
5 OS- 
667 
542 

4*12- 


042 

792 

667 

792 

790 

167 

230 

70® 


1 67— 104333 764623 76 1 0 75 
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FIGURE 5.4- la 

6 IN. TNK TST8G16S STRAT TEMPERATURE PROFILE 
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TOTAL 
700 BTU/HR FT 

TEMPERATURE 
Lift tULL/VG,E 

CF) 

HVfc 

1 

TIME (MINS) 
0.0 

T(ta\0 -» 
0. 0 




Z 

.133 

.143 




3 

.fet7 

.28fc 




4 

1.333 

.57/ 




5 

l.foC.7 

. 714 




6> 

.1.000 

. 8 51 




7 

1.333 

1 . 000 
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Figure 5.4* 1c 

12 IN. TNK TEST 1G£34 - STRAT TEMPERATURE PROFILE 
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FIGURE 5.4-2c 

12 IN. TNK TEST 1GI34 - STRAT DEL - TEMP PROFI LE 
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FIGURE 5.4- 3c 

12 IN. TNK TEST 1G234 - STRAT DTNORM PROFILE 
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FIGURE 5.4-4b 

6 IN. TNK TST 8GX10S - BULK ULGE.V LIQ TEMP HISTORIES 
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FIGURE 5.4-5b 

6 IN. TNK TEST 8G210S - TANK PRESSURE HISTORY 
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FREON 113CPCA) MODIFIED 6RASH0F NO. 


FIGURE 5.4-6a 

6 IN. TNK TST8G16S LIQ MOD - GR NO HISTORIES - STRAT 


yuaym 
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FIGURE 5.4-6b 

6 IN. TNK 8GX10S LIQ MOD - GR NO HISTORIES - STRAT 
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Table 5. 5-la. 6 IN. DIA. TANK TEST 8G#1 (Page 1 of 3) 

STRUCTURAL GEOMETRIC TANK WTSeWATTMETER HEAT FLUX INPUTS 

# 

•*% - / . ; 

DOME AREA FT2* .3927 CYL AREA FT2* 1.5706 FLNGE AREA FT2* .0365 

DME WALL VOL FT3* .00131 1/2 CYL WALL V0LFT3« .00166 FLNGE VOL FT3* 

DME MASS LBM« .65596 MASS 1/2 CYL LBM* .81996 FLANGE MASS* .38056 


LIQ VOL FT3* .22907 


ULLAGE VOL FT3* .03272 


INPUT HEAT FLUXES (BTU/HR-FT2) , AND ABSORBED HEAT AND TEMPERATURE ESTIMATE! 
H12* 600.6666 H36* 600.6686 — H56* 600.8666 H9106 600.8688 H78P~~ 0.0001 


E8 T.HT FLUX IN LIQ g9TU /HR»FT2} * 600,6 666 

EStJhT INPUT LI8(STRAT)BTU* 71,966 * i 

EST.LIQ TEMP XNCRSE(STRAT)* 16.7696F 


(BTRATtDESTRAT)BTU* 111,609 
(STRATADE8TRAT)* 22.8566F 


EST.HT INPUT ULLAGE (STR AT )BTU* 


0,000 


(STRATA DESTRAT)BTU* 


0.000 


Table 5. 5-lb. 6 IN. DIA. TANK TEST 8G#5 

STRUCTURAL— GEOMETRIC TANK- WTS«WATTMfcTEM HEAT~FtUX "INPUTS 


DOME AREA fT2* ,3927 CYL AREA FT2» 1 i>7U8 

CHE WALL VOL FT3« ,00131 1/2 CYL WALL VULFT3« 

DME MASS L&M* *65596 MASS 1/2 CYL LSH* ,61996 


FLNGE AREA FT2«- .0363 

•00164 FLNGE VOL FT3« 
FLANGE MASSp ,38;58 


LIC VOL FT}* ,22907 


ULLAGE VOL FT3* .C$272 


H12« 600 j 848B H34? 600,8488 H56* 600,64Gb H910« 600,6486 H78 p 0,0000 


EST,HT FLUX IN L20 ( BTU/IR-FT2 ) * 60C.8488 
6ST | HT FLUX JN ULLGE CBTI /HR-FT2)* C.UOOQ 

■feS I . yi l T- 1 6 P U. T - L 1 C( S TR A T ) PTL « ^-,-095 L£ 

ESTjLIQ TfcMP INCHSE(STRAT)* 14 . 7966 F 


iSTKAT^DESTRAT)* 44.3818F 




.... . 


1 " 


, 



Table 5. 5-ld. 12 IN. DIA. TANK TEST 1G#20 

— STRUCTURAL— 6E0HET3 1 C--T-ANK- wTS«HAT-TMGTeR-HEAT- H.UX — !N P U*S 


nui. WALL VOL FT3« .01047 1/2 CYL WAl.L VQUFT3* t 0l309 FLNGE VOL FT3* 

®m| mJsS uSh. ^3477? ■ MASS i/2 CYL L*M’ 6,55965 FLAN GS HASSa 3,04465 

,26180 


Hl2= 300,42*4 H34= 300,4244 H56a 299,5561 H910* 300,4244 H78l 


,0000 


EST.HT F|,UX 1 N L 1 n <6TU/H9-FT2 > b 300.0771 
EST.HT FLUX IK. ULUGH ( TU/H9*FT2 > a 0,0000 

T , mT INPUT L1S<STRaT)3TUs 58°, 200 (STRAT+DE 

c^T.LIU TE* d 1\:r^c(3THAT)= 15,1119? (STRAY* 


DESTRAT )BT(Ja 1103,768 
T*DESTR4T>« 23 , 2792T 


£r, T _riT„ I fJPUT- uLL-A^E4 sTKAT )HTu= OrOOO ( STR At*DESTRAT >8T-U*~ — — D,0 








, 5 * 5 " le ‘ 12 IN * DIA - TANK TEST 1G#22 (Page 3 of 3) 

1 ,Al " t,r * I C TANK ‘ v T € >-WaTTM£TeR meat flux inputs 
nSr^^vo^Fra. 1 ' 5 ”!^/ CV ![ / * , “? L F .^ 6,M3g plngTarea ft 2 * 

LN V0L rT3= i*S5250 ULLAGE VOl FTJs , 2 61,i0 

1 H|JT HEAT FL;,XES <3TU/hH ' FT2, '* ND a BS0K»E3 heat and temperature estimates' 

— J.43A.4 H4-4a ^OTJ r -4 24A RS*a_ 2^ ® r-5£ 44 -M$-W = — ®fl-® T 48-<4 H7-8= GrlMWfl 

r f I ,t4 ^ FLiJX IN Ll3 <3T"/hR-FT2)a 300 .Q771 

«>-»** _____ 

H T ‘» a »WK- S » F <S [ S R «;?«^ 

f:ST.H T INPUT ULLAGEISTPAT,^ C ,O 00 ~ ( S T R A T * dUTr A T , BT^ 


183 


) 


) 


Table 5.5-2a. 6 IN. DIA TANK TEST 8G # i (Page 1 of 2) 

TEMPERATURE MATRIX-STRATIFICATION 


TIHE(MIN) 0,000 1,000 1,666 2,333 3,000 3,666 


TAU 

0,000 

.273 

• 455 

,637 

,820 

1,002 

1 

116,417 

122.125 

125,750 

129,000 

131.667 

134.792 

2 

117.042" 

129. 583-135. 333-t36,50C-1^9f70B-m?i875- 

3 

117,417 

128,875 

132,500 

135.375 

138,042 

140,750 

4 

117,417 

128.542 

131,833 

134,458 

137.292 

139,708 

b 

116,958 

126.417 

129,750 

132.167 

134,417 

136,875 

6 

116,833 

126.208 

129.417 

131,792 

133,667 

136,042 

7 

117,063 

127,000 

129.542 

131.375 

133.542 

135,625 

8 

—116,958 126,708- 

- 1 2 8 , 2 5 0~t3 0 v* 3 3“tt 5 C-t * 4 75 8 3- 

9 

114,792 

119.708 

121,000 

122,500 

124,292 

126,000 

10 

117,167 

128,667 

132,500 

135,458 

138,417 

141,542 

11 

117,333 

129.167 

132,292 

135.125 

137.542 

140,083 

12 

117.375 

129,750 

131,792 

134,208 

136,583 

138,792 

13 

116.667 

128,208 

129.583 

_4 

131.042 

132,625 

134,458 
-4-avi — iav 

14 

llO.MIf KCiUJ 

15 

116.625 

126,625 

130.167 

132,500 

135,042 

137,958 

16 

116,833 

126,500 

130,250 

132,500 

134,667 

137,250 

17 

116,417 

123.625 

126,667 

128.875 

131,083 

133,208 

ia 

115,833 

123.875 

125,667 

127,625 

129,708 

131.375 

19 

115,292 

118,917 

120,625 

122,458 

124,167 

125,917 

20 

117,167 

TeO.ooT i 

141 ,54c 

21 

117.333 

129,167 

132.292 

135,125 

137.542 

140,083 

22 

117.375 

129,750 

131.792 

134,208 

136, 5e3 

138,792 

23 

116,667 

128,208 

129,583 

131,042 

132,625 

134,458 

24 

116,208 

118,958 

121,750 

124,333 

126,875 

129,792 

V 25 

114,833 

117,375 

119,042 

120,750 

122,583 

124,625 

V 26 

110.333 

116.417 

117.333 

118,125 

118,708 

119,292 

27 

104,833 

109,875 

111,417 

111,333 

110.792 

110,333 

28 

116,000 

117.167 

118,292 

119,500 

120,958 

122.750 

29 

“ 115.958 

116,833 

118,208 

119,792 

121,708 

123,625 

30 

116,292 

118.875 

121.750 

124,458 

127.375 

130,125 

31 

115,167 

126,708 

127.625 

128,125 

129.250 

130,075 

3Z~ 

116,500 

128,250 

129,208 

129,417 

130,583 

132,042 

33 

114,500 

119.125 

120,792 

121,583 

122,667 

124,083 

34 

111.917 

114,125 

115.917 

117.417 

118,500 

1 19*750 


Table 5. 5-2a. 6 IN. D^. ANK TEST 8G #1 (Page 2 of 2) 

“108.375 J09.792 111,208 112.292 113,292 110,542 
115.167 126.708 127,625 128,125 129,250 130,875 
116.375*117,875 119,500 121,208 123,125 125.333 




r-fi 


ivi* 


116.708 119.792 122.5 42 125.333 120.000 130.875 
116.833 120.833 124.000 127.000 129.750 132.625 
117.125-121.042 124, 250-127, 042129, 792 132.417 
117.250 121.125 124.333 126.917 130.333 133.083 


nr 

isnr 

1 rj rtkim run r±m nm ti» n nr4 

iwjrrti'j 

117, 

,458 

121. 

,458 

124, 

,292 

127 , 

,042 

130, 

,125 

132, 

,542 

117. 

,250 

121, 

,792 

125, 

,208 

128, 

,167 

130, 

,667 

133, 

,417 

117, 

,625 

122, 

,375 

126, 

,292 

129, 

,125 

132, 

>125 

134 4 

,083 

118, 

>083 

121, 

,500 

124, 

,458 

127, 

>583 

130, 

,500 

133, 

,417 

116, 

>167 

118 , 

,833 

121, 

>625 

124, 

,917 

127, 

>633 

130, 

,458 


niwiBrm4. 


116. 292 u8,750 121,333 120,333 126,917 129,250 
116,896 119,375 122.021 120,667 127,063 129,606 
115.875 118,058 120,958 120,002 126,375 129,125 
117,917 120,292 123,083 125,292 127,750 130,167 
117,667 120,250 122.875 125,708 128,375 130,833 


I I5A.3CA I 33 I9C * 1C 7aO , to tic i t* 


117, 

,667 

120, 

,250 

122. 

• 075 

125, 

• 708 

120, 

,375 

130, 

• 833 

116, 

,833 

119, 

,063 

121, 

,646 

124, 

,313 

127, 

,083 

129, 

,25C 

117, 

,375 

119, 

,375 

121, 

,950 

124, 

,29 2 

127, 

,250 

129, 

,250 

118, 

,750 

120, 

,292 

122, 

,075 

125, 

,250 

127, 

,583 

129, 

,833 

115, 

,625 

116 , 

,708 

118, 

,292 

120, 

,292 

122i 

,792 

124, 

,667 


'■ Tl'rwxr-m rrr ri gg 


792 123,958 125,792 
333 120.017 125,750 
958 121,000 122,750 


• * ri| vuv ti.KVD 

•417 104.875 105,875 106.875 107.583 
>292 89.042 89.208 89.292 99.200 


/ 





■ 


Table 5. 5-2b. 6 IN. DIA TANK TEST 8G #5 (Page 1 of 2) 

tempcwatiff matrix-stratification 


TIME (MJN) 0.000 ,333 1,667 3.0-0 3,667 

.J.AU ,09-1 rAl 5 .848 

1 116,450 118,583 127,208 133,375 136.417 

2 116,75'J 121,708 133,042 U5.417 142.208 


4 

5 

— 6 — 

7 

8 

—9 

10 

11 

-12 

13 

14 


16 

17 

- 18 — 

19 

20 


117 j i& 7 121,292 131,417 136.667 139,292 
116,583 119,833 129,292 134,125 136.500 
— 3rl 6 , 5 U3-12 0+08 Z-X2 9^083-1^^2 5^—13 5-r 5 83- 
116,875 120,625 128,e75 133.001 135.25" 
116,833 120,875 127,958 132.625 135,167 


— j c — X-erx- 

116,583 123,625 132 
116,708 123,708 131 
-1 16 , 8 7S-12 4+292-4^5 1- 
116,333 123,125 129 
115,833 117,333 124 
-4**-. S « 2 - l 


fr-- i -3 4 ,- 70 fl 12 6, 5 4 2 
? 138,063 141,167 
2 136,958 139,500 


116,792 121,375 128,708 135.667 137,667 
115,875 118,750 126,208 13r;,667 132,833 
44- 5^33—1 18+333—1 2 ^- 1 8 7 - 12 8-r87 5-13,0^7 5^- 
114,833 115,917 120,167 123,792 125,583 
116,583 123,625 132,042 13e,083 141,167 


116,583 123,625 132,042 13e,083 141,167 
- 11 6 ,7 08 1 -3 3 -r ? 0 8— 1 31,5 4 2 13 6 , 9 5 8 13 9 , 5 00 
116,875 124,292 131,500 136.375 138, 50C 
116,333 123,125 129,333 132.417 134,260 

111! 700 lltTo 42 12 oT^O 0 1P5 I 2 5 H 1 P 7 ! 9 iT 


+ + + I w * r | is/ lirrrnr au ; , f * r. 

115,708 116,042 120,500 125,25: 127,917 
115,292 115,958 120,042 124.458 126,875 

a a KU1 4 « C TKfl 4 <n 1 11 a nr. (oC 4 in 


116,042 116,250 119^17 123,583 126|o42 
115,667 115,625 118,958 123, 458 126,000 


115,972 122,514 127,722 129,458 131,111 
116,583 123,125 128,517 130,125 131,833 
114,542 115,792 120,083 121,792 123,250 
110,625 110,917 114,125 116.417 117,542 




ass v 


£ 


) 


37 

36 

39- 


-42- 

43 

44 
-45- 

46 

47 
-48- 

49 

50 
-84- 

52 

53 
-54- 

55 

56 
-5-7- 

58 

59 
-60- 

61 

62 

—6-3- 

64 

65 
- 66 - 

67 

66 
-69- 

70 

71 
-72- 

73 

74 
-95- 

76 

77 


> 


I 


:> • \ 

* 

*»*****» • 
/• ‘ .-$■■■■ ■ 

r. 

__ . , : . 


. ^ 

.. ^ : - - 



-2b. 6 IN. DIA TANK TEST 8G #5 (Page 2 of 2) 

106,20^ 106,206 106,208 110,125 111,23 0 


116,000 116,625 120,667 125,333 127,958 
116,000 116,500 121,542 126.875 129,625 
-146 f 2&0 11 6, 9 5 6 1 3 2, 6 3 3 1£6 . 542- 4 -3 1 -^ 17 - 
116,459 117,250 123,625 129.417 132,292 
116,500 118,206 124,542 130,000 133,000 


116 , VS>8 117,917 124,833 13:, 625 133, 0C3 
116 j 7Su 118,292 124,792 133, 5e3 133, 600 
-4 4 » r »* 7 - 117 t» 1? - 125 | 167 - 1 3 C . 0 4 2 13 2-r^S- 
116 j 7V2 118,290 124,833 133, 50n 133,542 
117,1«>7 119,417 125,968 131,252 134.375 

- 11 ^ 5 ^ 3 - 14 ^ 250 - 12 3 ,7 92 129 . 833 - 1-3 

'116,083 116,083 121 J £33 127.625 13. ,042 
116,375 116,583 121,875 127.583 13 ,5«2 


-t- 1 6 ,P 4ii 11 6 t 20 6 121,1 6 7 12 6. 70 8 1 29 )0 8 3 

116,72? 116,058 121,979 127.125 

116,042 116,000 121,167 126.333 


117,167 117,500 122,583 128,042 
117,417 117,708 122,752 127.542 
■ 117,1 6 7 ' 11 -7t 5 00 - 1 2 2| 58 3 12 8. 0 42 
115,598 115,917 121,042 125.875 
116,87? 117,208 121,375 126.25' 
1 1 1 1 8 r 2 9 2-42 2 t 2 52-427-, 292- 
115,500 115,625 117,953 122,629 
115,667 115,333 118,208 122,167 


f 

129.453 

126.583 

129-r633- 
13 :,417 
129,633 
4 3-H17 


128.167 

126.583 

-129x542- 

124.633 

123.959 


117,625 117,625 
115,375 115,667 
- 1-1^,500-1-15,6 6 7- 
116,125 116,06 
117,200 117,208 
-t«Tm-l-15T292- 
115,417 115,583 
115 i 75 U 116,083 
116,500-117,042- 
114,542 115,290 
106, 83$ 107,206 
-9g r 7 00 — 9 2 ^-8-75- 
n A . 9V9 ini.ii? 


104,292 104,417 
9Q j 417 90,500 


120,167 123,563 125,667 
116,675 12P.708 122,583 
-1-1 6^ 83 — H-9-.-7 9 2 — 121.333' 
117,292 121,667 122,375 
117,917 12-. 675 122.203 
- l - l 5 T -66 7 ~ li e.6 33 - lg t | -203- 
116,000 116.633 12; ,203 
116,542 119,292 12 ,792 
148,200-12-" *917-122,292 
116,583 119.208 12. ,792 
109,206 112.417 114.167 
»2j-917 — 9 3 r- 79g — 94x6*3- 


105,167 106.958 107,917 
89,917 9 f J , 0 0 0 69,958 


) 


) 


Table 5. 5 -2c. 6 IN. DIA TANK TEST 8G #8S (Page 1 of 2) 

TEMPERA TUPfc MATPIX-STRATIFICAJ ION 


•Ovi ,273 
7 j?C 8 119,633 J23.717 133,458 136, OMJ 
US r-^-7-1 P-2-1-9 1-7 — !» ?9 , 6 6 7— 139 f o 0^- 14 1, 8 7 8 
118j45fl 122,0*12 126,042 136,956 135,500 
118|333 122,167 128,042 136,375 136,792 


~ ' j w X7TP-,-yyi t — l Merger- 13 5 , a ag 
117,000 119,91/ 125,750 132,500 134,792 
117,625 119,958 127,208 131,375 134,125 

b 75 — 1-3 ^r00"5-i-34-,-3-7^ 
114,250 115,702 118,20*1 127,550 125,625 
117,/bO 124,792 123,875 137,633 14.;,5«3 




115,958 12*3, vPZ 126,297 135,54? 1371625 
115,292 121,667 126,125 131,333 133,042 
1 - 163 - 6 ^ 5 - 1 -!: orir? 5-ttly‘i 75— 1 3^x0 -1T2 t5 4 2 
117,3/5 120.95= 125,503 134,042 136,5*3 
U5,5*.3 121,333 126,533 134,000 136,042 


14,708 117,792 122,175 125,167 175,792 
14,125 114,375 117,0?3 172,667 124,295 


1 .1 6 j 9 5 5 173,917 126,607 136,54? 138,953 
115,95c. 123,0*3 126,29? 135,542 137,625 


115,792 

114*54* 

1iI0.2>? 
115*478 
115. 6*7 
1 1 6 , 2 ’> 2 
114,773 


116,167 112,375 
116.0*2 117,375 
a 2— 1 H 7 I 75- 
100,500 1 U 4 , 8 7 5 
115,542 117,000 
U5.752 116,667 
116,750 118,5*3 
1«H ,903 124,578 


176.333 
173,175 
116-.-375- 
109,675 

171.333 
171,70^ 
176,542 
178,292 


1<U,V03 124,578 176,292 125 


1.13*54* 115,125 117,750 171,292 172 
113,000 113,0*3 114,333 117,675 112 


178,675 

175.167 
1177375 
109,583 

123.167 

123.792 

179.792 
125,647 



188 


* 


Table 5. 5-2c. 6 IN. DIA TANK TEST 8G #8S (Page 2 of 2) 


66 

67 

-6a— 

69 

70 


13.4,292 120,300 1 2 4 , Q 8 3 
116 j l h 7 116,342 117,792 

116j* 3«2 117 * 292~ 1^9 [ 2C P l^ 
117, 0 1 0 117,833 120,333 12. 

118 , 126 120, S 7j> 17 
1.17,0^3 118,01-3 120,873 13; 


124, QS3 127,950 129,342 
117,792 123,375 125,458 

^ 1 ‘ 1 2 C ? 127, '375 12^17 
,333 122,750 131,373 
T g 7 - >-l ? f ., 6 25 - 133 , 00 4 


ny,lH 122,125 13. ,833 133,542 
- li g jbO IPO , 125 1 £ 3y 0 C-?- 1 3 l i 5 4 g — 1 3 4 , 7 *> 0 
116 j 729 117,104 119,750 122.563 131,021 
.116j45o 116,033 118,625 126. 50C 129,04 2 
-14 6 ib7 5 11 2 6, 750 13 9,4 1 7- 

116,625 116,458 118,167 126,042 12g,292 
117,3/5 117,250 119,167 126,563 128,771 

1 1 8 i 1 «• 5 118,042 120,167 127. Q83 129,250 
117 ,875 117,542 119,667 127,542 129,833 

117,8/5 117,542 119,667 1?7,542 129,833 
115,958 116,167 113,125 125,083 127,333 
-4 4 - 7 -j- 0 f - Q 14 7 ^ 0 3 3 - xi -^T ^ i - lg fT 009 - 127 i 9 ^ 8 
13.3, 2-;* 110,417 119,792 126,950 129,187 
114,542 134,292 115,250 121,667 123,208 


135,375 
13.6,417 

- « 4r3 T Cb a- lU r W 114 , 20 8 13 9 r 2 *4 - 1 3 l r 2 0 3- 
113,250 113,042 114,042 118,292 119,917 

114.292 114,042 115,042 119,706 121,125 

112,917 112,708 113,167 117T200 llfiTvto" 
113,2V2 113,000 113,458 117,292 118,633 
■4- 4 -3-, ■ 9 4 7 - IU -, *43- 1 - 1 4 r 2 9 3 - 1 1 * T 0 » 4 -11 -9- ^ * 4- 

115.292 115,292 115,958 119,750 121,417 
112,917 U3,250 113,078 117,917 119,375 

95|833 957917 96,458 ^997000 * 9^917 

103,607 103,500 103,700 106,208 106, 7C9 
-Mr*** — ft l -paoa — *7 x 20 3 — *7 x 4 17 - 8 7 ,a» 0 


115,375 

116,625 

- U 4 r l * 7 

113.042 

114.042 

112,708 

113,000 


116,500 122,667 124,583 

118.042 122,875 124,542 
- 114 , 20 8 11 -^ 2^0 - 1 3 1, 2 0 6 ■ 

114.042 118,292 119,917 

115.042 119,706 121,125 
-4^V91-7-14^^-6 2 5- 1^H -14»6- 

113,167 117,200 118,750 



v* o \r » 


Table 5. 5 -2d. 12 IN. DIA TANK TEST 1G #20 (Page 1 of 2) 
TEMPERATURE MATKIX-STRATIFICATinN 


TINE(MIM) 0.000- 2.000 ^.000-— 6,000-- -9,000 12,000 tS.OOO 13,030- 

• 267 i A U 0 ,A0O * POO ,367 1,003 

p 120, ?50 131,042 131,917 133,750 


If'** 9 ® “j." 42 126,453 128,250 13n,792 133,625 134^375 l3i 208 

“ 7 , ' 5 J, ! ill'll* 1 ?|* 042 l Z7 .750 130,042 132,750 133,542 135,333 

ll7,4pP..i^T , 792_i25 r Pg s _ 127 _ t7ufl _ :I3ni0 oo _13 ?i5on l 3lj 417_ i35 l25 

117,417 122,583 124,453 125,875 128,250 130,667 131,500 133,167 

7 ' MM!” J5M5? 127,500 129,917 130,667 132,292 


117,167 119,875 121,458 
117,333 128,625 131,167 
11-2,417-12 r H l9 2—1 3 IV) 4 2- 
117,583 127,417 129,203 
U7.417 127,958 129,453 

A . 7Sfl 4 H4 4 0*« r, n 


117,292 126,750 129,250 
117,500 126,042 128,458 
U7 , 292-12S-, 458-127,333- 
117,206 124,625 126,375 
116,875 119,592 120,792 

4 17 RRT 4 Of. 'TrtO . 1 4 .oe 


117,466 129,167 131,250 
117,333 127,625 129,167 
117,458-127,750-129,000- 
116,500 110,063 119,917 
116,083 117,292 118,467 

1 1 A S 7K 4 4 1 8.8 4 4 ft nAK 


122 , 917 125,042 127,250 
137,833 135,708 138,250 
-13 2-^7 V 5 — 13 r ‘ T l- 6 7 — 1 3 7-, 750 

130,667 132,875 135,333 

130,667 135,667 134,750 


131,208 133,750 137,000 
130,2?? 132,667 135,208 
128 ,875— Ul-,-84 2—133-, -458- 


127,917 129,417 
139,208 141,000 
13(^533-143^750 
134,063 137,583 
135,667 137,042 


122.167 124,167 126,375 127,125 123, *667 


133,042 135,333 137,708 138,750 143 458 

130,708 132,875 135,333 134,083 137,917 

130,375— 132,J75_134,583_135,250 136,667 

121,667 124,167 126,708 127,542 129,167 

120,000 121,958 124,000 124,667 124,125 


1 , 917 12SI125 i2i; 3 33 121,708 

1} 9 «® 4Z 116,875 117,917 119,063 120,833 122,750 122,583 524,750 
t* 75-1 14 ,792-118,0 4 2-119 r JJ3-121 T 2Jl&-423 t 2 50-128,95 M2MU 
44 3 '**3 Wl'lll JJ 9 ' 792 121 • 34? 124,000 124,458 127,333 1287917 
JJZ'SSZ . 12 ?' 4 iZ 130,54? 132,500 134,625 135,333 136.917 


115,333 1.19,042 120,333 121,250 12?,792 124,500 125,167 126417 
114,950 114,750 114.750 114,792 lisjnas UsJoSs U5,8?5 US^J 




"" I ' ' * 


116,708 118,458 12U,?50 
116,917 116,833 120,875 

117,583 119,083 121,000 
117,667 119,042 121,125 
117,792 119,208-120,375 
117,667 119,250 120,583 
117,458 119,542 121,800 
11-7-^67— t-10,-33-3— 151^333 
117,958 119,292 121,133 
117,833 119,083 120,953 


122,042 124,583 127 

122,792 125,542 128 
1 2 2, 292 -125,083127 

122,792 125,542 128 
123,000 125,825 128 

122,708 125,375 128 

122.458 123,083 127 

123.458 126,500 128 
-1-25,4 17-12 5 ,958-1 2 8 

123,125 125,750 128 

122,708 125,208 127 


117,833 118,625 119,667 121,208 
117,792 118,792 120,333 122,083 
1 17,625 118,4 17-120,79 2- 1 2 2,458- 
117,792 118,875 120,542 122,208 
117,792 118,792 120,50' 122,250 


123.708 126 
124,625 127 
-12-4-1-917—127 
124,667 127 

124.708 127 


117,667 118,917 120,500 122,208 124,792 

117,833 118,750 120,125 121,917 124,375 

117,667-118,300-119,917-121,542-124,083 

117,583 11*. 292 119,792 121,417 123,625 

117,750 118,250 119,331 120,625 123,083 


117,625 
117,583 
117, 5d3 
117,583 
117,583 


HE, 042 119,292 120,667 122,833 
117,958 119,083 120,250 125,292 
117,958 119,042 120, 2V9 122,542 
117,833 118,709 119,792 121,875 
117,833 116,708 119,79? 121,875 


117,708 118,583 119,667 121,625 
117,467 118,417 119,375 121,375 
117,667 118,417 119,375 121,375 

117,792 118,417 119,500 121,292 
117,425 118,375 119,458 121,458 . 


,625 103,958 106,208 103,708 10( 
,883 81,953 82,083 82,292 8; 

,792- 91,958 92,167 92,792 »; 


127,917 i2?,667 
129,063 130,933 

l2^W«-i30-r250 

129,958 130,958 

129,125 130,792 

129,125 130,792 
12*,833 130,542 
129,750 131,708 

- 129 ^ 33 - 131,467 

129,333 131,125 
126,833 130,500 


127,208 125,958 
129,125 129,375 

128-1-208-1-30 ,-000 

129,167 129,975 
128,042 129,833 


128 , 20 - 

127,833 

127,250 

127,125 

126,375 


<29,958 
1<’ 467 
129,000 
129,792 
127.975 


126,000 

125,500 

125,500 

124,633 

121,833 


127,467 

127.500 

127,063 

124,333 

124,333 


500 124,375 126,958 
20e 124,208 125,425 
208 124,208 125,625 
333 124,167 123,667 
250 121,230 125,708 




107,583 103,625 
87.583 82.750 







) 



4 






Table 5. 5-2e. 12 IN. DIA TANK TEST 1G #22 (Page 1 of 2) 


LiiQg pi ti ul lU Tuf niT i r liirT i au. 

f »n f f T I r fU ^ “ J vj^ 


TIIifc<MlH 9.0 00 2.900 6.U00 9,000 12,000 lS.Gro 

TAM 0,000 ,133 ,400 7600 ,800 1,000 

1 I ?5,4i » 6-- l -2a-r l67 l ?f r^P^- l -33 f *r H »~ 

2 116, 875 1 22. 9FD l?7 , *58 l3o,4i7 133,0*2 135,702 

3 117,250 123.625 17.1,125 Ho.V'.B 133,667 136,250 

« U-7-r 45 8-1 ?,V7-5 C— 177 »A<17-13 OtI 67~133 t &<h^135 , 4 1 7- 

5 117,208 123.956 128,1 03 130,458 133,083 135,7c3 

6 117,200 122.792 126,29a 120,667 131,125 133, 7'D 

7 U - 7 i-3 3 3-- l7S .6 7 . 7- 1 2*. 66/ l - '7 ,V l7 1 *3-^ 7 5 l 3g,» 7 - 5 - 

fl 117,458 123.125 126, ,42 128,000 1-10,333 132,75,1 

9 117,125 119.917 123,208 125,450 l27,7l)3 129,953 

— 10 1 1^, 0 42 — 1-2 3, 7 5-0 — 13 2 , 667 — 1 -- 5 , 7* 3 — ^ 3 3,4^7 — !*i-,-A-42 — 

11 117,206 120.750 132, 5 JO 135,125 137,667 14o,333 

12 117,417 127.708 131, »'J3 1-33,503 136,125 138,625 

13 117,1 4 7 - 123,817 131,292 133 1 2 5- & - 1 35 , 45 3 13 8 |0 « 3 ■ 

14 118,667 121,033 125,208 127,953 130,667 133,375 

15 117,033 127.125 131,2*2 134,375 1-37, 00J 139,873 

— 1*6 117 , 2 3 0— 1 26 , 4 17 1 3 Q , !>*2— 133 rtfrS— 1 35-; 7 *H — 1-38 f 2^* 0 — 

17 117,187 126.417 129,792 132,003 134,581 137, 2n3 

_ lfl 116,958 125,292 123,533 130,667 132,950 135,503 

T I® 1 13,583 119.375 122,417 124,625 126,79? 129,042 

20 117,333 129.042 133, 900 135,917 133,453 141.2SQ 

21 117,167 120.708 132,700 13S.373 137,750 140,542 

22 U 7 . 25 Q 127 ,0 3 3 1 31 , - .8 3 133. 6 0 3. x3 6, a Q a-133-,-542— 

23 117,292 123. 2J3 13(1,7!>0 l32,9!-3 135,042 137,430 

24 116,625 117,875 12 i ,625 124,333 126,950 129,669 

2 j 1 1 6 r 85 0 — 1 4- 7 ..3 42 1 20 ,3 3 3 l ? a . 7‘,-0 1 35 , 20 - 3 127 , /93 ■ 

26 116,042 117,125 12.1,125 122,373 124,79.-? 127,292 

27 116,083 117,137 119,917 122,167 l24,4l7 126,333 

28. ... Ho , 45 0 1 1 7 , 167 1.19 , 53 3 I U . , 792 12 4, 147 1 2 6, 5 33 

29 110,167 116,956 119,708 1P2.0P3 124,500 127,042 

3C 116,333 117.667 121,417 124,125 126,750 129, 45E 

31 U7 , 4 17 -1 27 . 563 . l- 3r . , A1 7 -l3a r 5 0 Q - 1 34, 625 1 37 , 00 3. 

117,125 126, 5P0 129,003 l3l,0P3 133,167 135, 5oC 
H4.708 110,500 12n,72 0 122, 2?^ j. 24,083 126,000 
11 4 , i ?S 113. 7 CB 1 1 3, 79 0 114.0 0 2 1 14, 5C - f 115 , 12 5 



32 

33 


abie 5. 5-2e 12 IN. DIA TANK TEST 1G #22 (Page 2 of 2) 

117*79? ipf * ays H 1 '^ 5 U5 ' 667 11C, 37!. 


117,500 113,333 l?l, .575 
1x7,375 113, i*$7 121,292 

U_2 4 5fi 1 1 A . r, A T 4 o A 1. .2 r 


117,625 lir,.i67 1 ?o.« 33 
117,375 117.953 l?o.500 
1X2. ?9Z 117.79? 1? 3 ^ia_ 
117,292 117,792 12c, 12 S 
117,333 1 1 7 . 6 H 1 119, /a* 


117,375 117,542 119,375 
117,333 117, 625 119,417 

in TIC . , 1 r- - .... ... 


117,230 117,542 119, .03 
117,200 117.703 119, 3J3 

Lll S7fi in i.'k 4^.. 


92,613 •93,030 92,917 

1J4.417 104.625 105,125 

— 65*4i42 B5. nr. ft cn ,.'ju 

7 


— " * * > un c — XCY, 

1 144,063 i26,5fl3 129,375 
l?3,9r»a 126,000 129,00 ? 


■ , ^ ’ * ‘ * f 1 1 Mn i j rn 

1^3,333 l?5,4i7 127,375 
1^3,167 125,167 126,042 
-4.2 ? , 5n3 l ?4 ^uLJL27-4.32il 
l''2,625 124,83.1 127,417 
122,020 124,069 126,6-74 


Ul,542 123,542 126, 0'M 
1^1,667 123,500 126,125 
_1.^-40X-123 25-025 *-95tt 
121.292 123,292 125,917 
121,375 123,292 125,8/5 


• ’ * ■ | « it * 40 , Jt4 >4 

73,453 93,792 94,750 

10 7 1 2oO 109,000 
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FIGURE 5.5-la 

6 IN. TNK TEST 8GZI - STRAT TEMPERATURE PROFILE 
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CR 108-11 


FIGURE 5.5- Id 

12 IN. TNK TEST 1G220 - STRAT TEMPERATURE PROFILE 
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FIGURE 5.5-2C 

6 IN. TNK TST8GX8S STRAT DEL - TEMP PROFILE 
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CR108 II 


FIGURE 5.5-4C 

6 IN. TNK TST8GI8S BULK ULGEyLIQ TEMP HISTORIES 
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FIGURE 5.5-5b 

6 IN. TNK TST8G5 TANK PRESSURE HISTORY 
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FIGURE 5.5-6b 

6 IN. TNK TST8G5 LIQ MOD - GR NO HISTORIES - ST RAT 
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FIGURE 5.5-7a 

6 IN. TNK 8GX1 LIQ FOURIER NO HISTORY 
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Table 5. 6- la. 6 IN. DIA. TANK TEST 8G#4 (Page 1 of 3) 


-C0ME-*RtA-fT2*— 
OME WALL VOL FT3l 
DUE MASS LBM» , 


LIO VOL FT3* (28907 ULLAGE VOL FT3* ..03278 

— INPUT-HEAT-fttfXES— tBTU/HR*FY2trAND— ABSORBEP-WEAT—AND^TEMPERATURB ESTIMATES 

M12* 600. 6488 H34* 600.6468 H96* 600.6468 H910* 600.6468 H76* 600.6488 


REA-PT84— 1t 97«B FLNGE- A .A FT21 rD361 

1/2 CYL HALL V0LFT34 .00164 FLNGE VOL FT3* 
MASS 1/2 CYL LEMi .61996 FLANGE MASS* .36001 


ULLAGE VOL FT3* .03278 


EST ,HT FLUX IN LIQ <BTU/HR-FT2>i 600.8480 

EST.HT FLUX IN ULLQE (BTU/HR»FT2)« 600.6460 . 

ESTtRT-IKPUT-LIOISTRAT-IBTU* 737730 (STfiAT*DESTRAT7BTU”~ 111.429“ 

EST, LIQ TEMP INCRSE(STRAT>* 10.1319F ( STRAT*DESTRAT M 22.6070F 




lUlililh 


Table 5. 6-lb. 6 IN. DIA. TANK TEST 8G#6 

STRUCTURAL GEOMETRIC TANK WTS-WATTMETER HEAT FLUX INPUTS 


DOME AREA FT2= .3927 CYL AREA FT2= 1.5708 FLNGE AREA FT2= .0365 

DME WALL VOL FT3= .00131 1/2 CYL WALL V0LFT3= .00164 FLNGE VOL FT3» .00076 

-DME-HA SSbB Msi .*5596 MASS — l V2-- C ¥I=— N= ,84996 Fi-ANG E MASS* r3*058 

LIQ VOL FT3s .22907 ULLAGE VOL FT3= .03272 ' . 


INPUT HEAT FLUXES (BTU/HR-FT2) t AND ABSORBED HEAT AND TEMPERATURE ESTIMATES 

-H 1 2 = - 6 0 0 .8*88 H34 =-**0.8488 H56*-60*^8488 H9 10 -=-* 0-0.846 8 H78=— 600^848* 

EST.HT FLUX IN LIQ ( BTU/HR-FT2) = 600.8488 

-ES Tx H T FtiiX -lM - ULLG E— vBTWHR»f-T-24 a ~6O- 0v 8488 

EST.HT INPUT LIQ CSTR AT ) BTU= 74.718 (STRAT+DESTRAT) BTU= 262.169 
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Table 5.6-lc. 12 IN. DIA. TANK TEST 1G#23 (Page 2 o£ 3) 

STRUCTURAL GEOMETRIC TANK WlS-W ATTMETER HEAT FLUX !N°UTS 


DOME AREA F T 2s 1,5703 CYl ANEa FT2* 6,2832 FLNGE AREA FT2s ii458 

PKE * ALL VOL F T3a ,01047 1/2 CYL WALL VOLFT3s , 01309 FLNGE VOL FT3* ,00603 

— *1x24-7-7 * *ASS- 1/2-C-YL-L0W* — 6x55-965- £4A*GS-MASS»- -3,04465 

LP VOL FT3* .1**3260 ULLAGE VOL FT3* ,26180 


INPUT HEAT FLUXES ( 3TU/H*"FT2 ) i AND aPSORPED HEAT' AND TEMPERATURE ESTIMATES 

_H12-*--3u8-i-4£44 h 34 a-300 ,-*244 H9 6 »-299 r 5 5 & 4 H9 10,1-30 0, 4244 H78*~300 r 4244- 

EST.HT FLUX JN LID ( bTU/HR"Ff 2 ) * 300.0771 

-4 ST , hT FA.4 I X IN ulLGE < 6Tu/ M 3 ., FT2 > a 300, 4 2 44 

fcST.HT INPUT LPcST»AT)BT ! J« 539,200 (STRAT^DESTRAT)BTUs 1096,483 

EHT.LIG TtMP IN?R*E(STKAT)= 1 *> , 1 0 9 0 F < STKAT*DESTR AT ) » 27 , 3279F 


Er*l,nT INPUT ULl A r 'L(STRAT)8Tue 117,976 ( ST* AT + PESTR AT ) BTUa 217,543 


i 


Table 5. 6- Id. 12 IN. DIA. TANK TEST 1G#28 (Page 3 of 31 

STRUCTURAL GEOMETRIC TANK WTS-WATTMETER HEAT FLUX INPUTS 


DOME AREA FT2= 1,5708 CYL AREA FT 2c 6,2832 FLNGE AREA FT2= ,!«58 

DME WALL VOL FT3= •01047... 1/2 CYL WALL VOLF.T3=.. ,0130? . _ FLNGE VOL FT 3a 

DME MASS L0M= 5,24772 MASS i/2 CYL LBMa 6.55965 FLANGE MASS 3 3.04465 

LIQ VOL FT3c .1,83260 .. .. ULLAGE VOL FT.3s_ ..,26180 

INPUT HEAT FLUXES (BTU/HR-FT2) » AND ABSORBED HEAT AND TEMPERATURE ESTIMATES 

H 12= 300,4244 H34s 300.4244 H56a 299,5561 H9 10= 300,4244 H78e 30 0 , 4.2 4 4 

-EST.HT- FLUX. IN.LIQ (BIU/HR-FT2) =l_300 . 07.71 

EST.HT FLUX IN ULLGE ( BTU/HR-FT2) = 300,4244 

EST.HT INPUT LU(STRAT) BTUe 589,200 (STRAT+DESTRAT) BTU= 1139,120 
..ESI,LIQ-.TE71P-.I-NCRSEC.SIRAU= 15 , 1X0 6 F tRTJlA_Lf DRSIRAX) s 29 .173 4F 


EST.HT INPUT ULLAGE ( STR AT) BTU= 


117,976 


(STRAT+DESTRAT)BTUb 


228.088 















Table 5. 6-2a. 6 IN. DIA TANK 

108,917 110,375 111 
115,167 126,833 127 
117,000 126 i 458 137 
117,083 122,917 189 
117,083 123,858 129 
117,458 123,250 129 
117,417 121,292 124 
2 117,375 121,375 125 


TEST 8G 

.792 113 
,667 127 
,917 151 
,292 142 
,542 138 
,042 134 
.708 128 
.750 129 


#4 (Page 

,042 114 
,792 129 
,000 165 
.333 155 
,792 148 
,208 140 
.542 131 
,750 132 


2 of 2) 

,167 115.333 
,2.67 130,708 
,167 178.500 
,250 167.750 
,583 158.542 
,208 146.000 
,917 136.000 
,917 136,083 


117,542 

117,458 

117,417 

117,500 

118,000 


123,042 126 

121.417 124 

122.417 125 
122,958 126 
121,833 125 


.583 129.333 132,250 135.500 
,583 120,375 131,875 135,833 
,875 129.583 133.292 137.125 
,292 129,292 133.250 137.250 
,208 127,917 131,375 134.750 


116,875 

116,458 

117,208 

116,333 

117,958 


119,792 122 
118,917 121 
119,792 122 
119,500 121 
120,667 123 


.750 125.542 128.625 131.375 
,750 124.750 127.333 130.000 
,417 125.188 128,063 130.521 
,542 123,958 127,000 129.667 
, 063 125.625 138,792 131.042 


117.958 120,667 123,083 125.625 126.792 131.042 
117,708 120,875 123,375 126.250 129.250 131.708 

116.417 119,208 121,333 123.708 126.458 128.875 

117.417 119,667 122.083 124,456 127,042 129.167 

118.833 120,875 123,083 125.333 127,792 129.792 

116 r 0 inr 116, 792~T187625-170'.~50(r T2Ti792^n?V12?~ 

115.833 116,792 116.333 120.417 122.458 124.533 

116.958 117,833 119,667 121,417 123.917 126.208 

118,208 119,083 120,792 122.417 123.875 125.875 
115,917 116,125 117,333 118.708 121,083 122.583 
116,042 116,125 116,917 118.667 120,292 121.708 

1167792^16, '950-1177750-119. 500 121.206“122Y708 

117.750 118,000 118,625 119,792 121,500 123.123 
115,875 115,750 116,208 117.417 118.958 120.417 

115.958 116,000 116.500 117.458 119.125 120.417 
116,333 116,583 117,125 118.375 119.667 121.375 
117,375 118,042 118.833 120.083 121,375 122.917 

115Y042-J16 i 042-1177167-1177750-119,667-1217250 

107,125 108,417 109,750 111.500 113.833 116,042 

93,333 93,417 93,500 93,625 94.125 94,667 

105.563 109,792 106,333 107,042 108,000 108.958 

91,750 91,417 91,042 90.792 90.956 90.958 




Table 5. 6-2b. 6 IN. DIA TANK TEST 8G #6 (Page 1 of 2) 

TEMPERATURE MATRIX* STRATIFICATION 


0.000 .833 1.50 

0.000 .219 • 395 - - 

117.125 123.542 128.500 
117.417 129,292 133.667 
-1-1-7-. 5 b 3— l-2-7-tr4-l-7 — 1-3 1^633 
117.675 127.250 131.458 
117.250 125.417 129.500 


1.500 2.500 3.167 3.800 

,395 .658 .833 —1 -000 

128.500 135.792 141.208 1*5.792 
133.667 139.250 142.792 145.675 
1-3 i-r83 3 —1-3 K^70 6—139.66 7—1-4 2 »-33 3— 
131.458 135.706 138.375 140.958 

129.500 133.458 135.875 138.125 


117.250 ldJ.^l' ic'.jvv - n 

1 17.04 2-12 5 .79 2 - 129 . 125 - 132.62 5 - 1 35 . 042 - 137 . 206 - 
117.417 126.375 128.667 132.333 134.333 156.417 
117.458 126.125 126.167 132.625 134.500 * 56.500 
iri 6-.-0 8 3 — 1 2 Or-1-2 5 1- 2 1-.-7 92 V2 4^»-2 5 0— 1 2 * _ 

117.167 128.125 132. T58 137.250 140.583 1^3.750 
117.375 126.625 131.833 136.375 139.125 141.500 
7-^706-1-29^458 -1 31 .563— 1-35,50 0-1-3 7 .633-1 39 r 70 8- 
117.000 127.833 129.625 132.042 133.583 135.458 
116.500 121.583 125.667 131.333 135.458 140 . 167 
-H 6-r6-b7— 1-2 5T-7-5-0— 1-2 9 r-7 5 0— l-33 r9 5 8-H*-7-r3 7 5-14 0-r625- 
U7!i67 126- 167 130.125 133.625 135.875 139.042 
116.667 122.958 126.417 129.875 132.000 134.167 
i -^958- -22 .-9 1 7-1 25 .-1 67-1 28 . 542-1 30 ,i 25-1-32 .042- 

120.5B3 1 2 3. 2 9 2 1 2 5. 2 0B l 2 b.833 
117.167 128.125 132.458 137.250 140.583 143.750 
_ 4 .i jjLj-j-7-5— 1 -g 8 r r 52 5 — HV 1-r 8 3 3— 1-36-V-3 7-5 139-rT-2 5— P4-P»-5 0 0- 
117.708 129.458 131.583 135.500 137.833 139,708 
1 17.000 127.833 129. b25 132.042 133.583 135.458 

6. 833-4-45. 833-1 6b. Ito7-1 9 1-^08-205^. 542-2 18, 542- 

116.583 121.542 126.458 140.375 150.333 159.042 
116.542 120.833 124.833 130.708 134,792 *38.917 

-rrev58-3--i-20-^r75-l-2^x8-7-5-~l-30-»-66-7-t34iA33-i-36-r958- 

117.000 123.792 132.125 147.042 157.958 169.083 
116.667 131.917 143.250 160.000 171.042 161.875 
2 177.7 9 2 -20 fr K5- 2 2 1 3 5 t2 9 2 - 
116,431 127.194 128.264 129.278 130.750 132.292 
117.208 128.167 129.375 130.083 131.417 133.125 
-l-l*5v(Tfr3-tt-8T8-3 3-t? 0-r5 0 8~t2 3 t1-6-7-1-2^t5 8 3“ 

4i< ot; li«.458 1 16.583 1 17.917 1 19.12,- 
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Table 5. 6 -2b. 6 IN. DIA TANK TEST 8G #6 'Page 2 of 2) 

106.625 107.583 108,708 110.625 111.917 112.958 
l-lfr.-aa 2 t2 1^2 7*r 70 6-1-2 6-r8 7 5—13 frr4 17 — 13 1-.-0 7 5 

117.167 124.417 135.583 155.708 168.333 160.583 
1 17.000 121.917 127,208 146,292 158.542 171,542 

117.208 122.125 327. 75* 141.583 iSl.bpO 161,7^8 

117.458 121.792 127.208 135.250 41.458 152.458 

117.167 121.583 125.500 131.625 \ ',375 139,250 
M-7t- 1-25-T21 ^625- 1 25 . 5 0 0~1 3 rvS42~n .^5rT59.-fl5B' 
117.333 121.792 125.750 131.500 135.917 139.583 

117.458 122.000 125.917 132.125 136.063 139,792 
tt-7r2 92~ r21 . 7 1)8— t25r79 2~1-3 Tt7 50— T35t6 6T-T39t 3 3T 
117.417 121.675 126,125 132,042 135.958 140.417 
117.833 122.583 126.708 132.042 135.792 139.667 
1-Hhrt 6 7— 12 1.^2 5—12 4.833—12 9 T 6 6 7~t 3 3 s 0 8 3—13 6 v 3 3 3' 
1 1 6<. 9 1 7 1 19.625 122.250 127.250 130.417 13*3.042 

117.208 119.542 122.375 127.417 130.000 132.500 
H-7-HHM) — H-9*r2f)8— 1 2*1*. 62 5—1*2 6-,-£9£-l -ga-y-7 9 2 — IMt 1*7- 

117.688 119,89b 122.625 126.833 129.271 131.750 
116.875 119.375 121.958 126,000 128,333 130.750 

1-18 .37 5-1-2 0tt 5 8 3-123 . 6 2 5-l-27- r 3 7 5-129 r 7 5 0-1-3 2 r 3 3 3* 

116.250 120.750 123.125 127.667 130.167 132.875 
116,375 120.583 123.625 127.375 129,750 132.333 
H-8-.- 2 50-1-2 0v7 5 0— 12-3-.-12 5-1-2 7nr6 b 7— 1-3* ."1-6 7 — 13 2va 7 5~ 
116.917 119,208 121.375 125,500 127.917 130.375 
118.042 119.667 121.917 126,083 126.292 130.792 

H9 r 250-l-20.542— 122^792-126v792- 1 29, 000~1 3 1 , 375- 

1 16.542 1 1 7 o 042 1 18.958 121.958 124,125 125.917 
116. 792 117,083 118.708 i22.042 123,583 125,583 

H-7 c5 0 0— l-l-7-r9 5 8—1-19, 6 2 5—1*2 3** 2 0 8—1*2 4 y9 5 8— 1 2 6t8 3 3- 

118.500 U9.000 120.625 122,917 124.792 126.708 
116,375 116.292 117.542 120.083 121.708 123.417 
1 16,50 0—1 1 6-, 4 17-1 17.0 0 0-1 1 9. 54 2 “120.9 17-122. 208- 

117.167 117.125 117.792 120.500 121.875 123.375 
118,083 118.083 118.417 120.458 121.625 123,625 

i-lfc.-l 67-116.0 42-116.542-1 18,375-1 19,71 *'-1-21. 000- 

116.333 116.375 116.708 118,417 119,875 121,125 

116,708 116.958 117.417 119,292 120,875 121,833 

117,500-116,208 119,125-120.958 122,042 123,417 

lib. 417 1 16,917 1 17.167 1 19.042 120,583 121,625 

108.458 109.458 111,083 114,417 116,917 119.708 

9 4,8 33 — 95.000 — 95.208 — 95 r 875 — 96.292 — Qb.^33- 

106,125 106,250 106,792 107.950 100.750 109.542 
92.708 92.375 92.208 92.083 91,875 91,708 
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Table 5. 6 -2c. 12 IN. DIA TANK TEST 1G //23 (Page 1 of 2) 

tempera tuwe: math jx-st»at in cation 


TIMC(MIN) 0,000 3,000 6,000 9,000 12,000 15,000 

TALI 0,800 , ?0 0 , 40C ,600 ,8 00 1,000 

1 — 116,875 122,500 126,250 126,750 1.33,000 136,175 _ 

2 116,875 124,375 127,955 131,125 134,125 137,167 

3 117,167 125,450 128,425 131,54? 134,458 137,308 

4 1-1 7 ,4 17 1 - 2 -S- npn 1 2 7 , . 175 - i -4 fl - r 7S > Q- 1 3 1 , 5 8 2 1 3*^4-25 

'■> 117,167 125,333 129,208 130,792 133,583 136,413 

6 117,167 123,033 126, ?50 129,04? 131,542 134,196 

7 — -.1.17,208 123,333 125 , 667 -1 28 , ?9? 130,708-133 242 

t> 117,292 123,750 125,95.8 128,29? 130,458 13?, 983 

9 116,750 120,667 123,333 125,700 127,917 130,304 

1 0 1-2 Q , a^ a. 1 3 3, 1 67 . 1 3^ 6 ^ X33 - 130 , 4 17 ) 4 9 , 6 ^0 

H 117,125 129,625 132,79? 135,54? 130,3/5 141,342 

1? 117,250 128,^83 131,125 133,958 136, 45* 139,196 

13 117,083 12 9 ,4 58 ..131 , 4 1 7 133, 563-135 ,953 138,425 

1 4 116,54? 122,458 126,083 129,458 13?, 750 136,983 

1 5 117,042 120,625 132,125 135,200 138,063 141,354 

I- 6 127 1 3 Q 5 4 ? i 3 3 , ? . 'j p 134 , 128 1 3" , ? 6 3 

17 117,000 127,563 130,29? 133,000 136,542 136,209 

I s 116,956 126,600 128,500 130,792 133,083 135,675 

19 116,500-120,-167- 122-.-333- 124, -7 9?- 127,00 0-129,4 58 

20 117,375 130,083 133,99? 136,458 139,458 14?, 796 

21 117,167 130,083 132,875 135.7G8 130,583 141,467 

2-2 U - 7 - ,0 4 g 128,79? 1 -3 1 , j?5 1 -3 4 , 0^0 13 4, 6Q 0 1 -30,442 

23 117,083 129,003 130,833 132,958 135,375 137,960 

24 116,792 136,458 150,059 158,876 166,125 171 , 4Q8 

25 116 r 542-124 r 375-l33 ,-058-l4X f 625- 15? ,563-160 ,-354 

26 116,498 122,167 129,842 137,459 145,167 152,862 

27 116,500 122,208 129,417 137,375 149,167 152,859 

2-8 11 6, 792 135, Qft3 - 157-, 1.67 i a n T -i 67 - ?& * , 0j ? 8 223 , 88 3 

29 116,500 129,708 143,167 158,292 173,333 190,456 

30 116,563 145, 750 169.167 186,333 199, ?92 210,517 

3 1 1 1 7 r -3 3 3 -1 2 A r 4 5 8—1 3 0 T 4 17- 1-3 2 , 6 6 7—1 34-, 9-1 7- -Ul f £ 1 3 

32 117,125 127,542 129, 2Q8 131,292 1 33,500 138,963 

33 115,500 119,750 121,292 l23,0j0 124,833 126,917 

V 34 115,250 114,05" 115,29? 115,87s i.i*,625 117,496 









Table 5. 6 -2c. 12 IN. DIA TANK TEST 1G #23 (Page 2 of 2) 

JJ*** 67 114 ' 083 113,45^ 113,12*5 112,958 112,600 
}J 7,7 Jjf J 2 ®* 708 13 °i^ 67 1^2,750 13*5,167 137,633 
1 V74^-t5 1 t ^4 17—47 4 , 7 g ft 194,456 2l4^£3 Z 

125,003 133 »750 150,075 164,675 180,412 
117,208 122,500 129,833 137,792 145,792 157,979 
121 , *25 127,3 3 3 l3? - f62* 1 3 *, * 6 ? 14 1 , 55 .1 
'111 JJJ?** 33 122,667 125,792 1 2 p § 8 7 5 132,458 
* 17>2 ’2 ll 9 . Q 53 123,209 126,500 129,708 133,259 
f*bi a 2 M 6 7 — 1 2 3 • 2 5 0-1 2 6 T -5 o 0-1 2 a ,7 5 0 -i 3 3 , 2 8 3 

ll7 «J® 3 120,250 123,900 126,708 130,042 133,554 
117,375 119,79? 123,292 126,500 129,667 133,296 

1?n , 7 Q fl 1 23 , QS9 1?7 , 2 Q* 1 3 n , ? 0 8- , 13 3 , 7 96 

117, .,00 120,167 123,417 126,708 529,917 133,504 
ll7 « 667 ^0.083 123,083 126,375 129,417 132,989 
Hjr ,^25— 1-1 7-50 — 122-, 6 23— 125^^5 — 1-2 8-, 83 3 1 J 2 *-3 7-5 

117 ‘ 5 7 % 2 ytl'll 5 V 22 * 167 125T417 128,250 131 
ll7 « 37 f 119,000 121,250 124,125 126,792 130,463 


— rar« |r.yn. 

117,125 
117,458 
— 117., 250- 
117,333 
117,167 

117,167 

117,042 

117,167- 

117,375 

117,042 

-4- 16 , 875 

117,042 

117,042 

116,958 

116,917 

117,000 

A A A, rt 4 ^ 


119,983 122,333 
119,983 122,250 
-114x583—122,167 
119,375 122,083 

119.625 122,333 
- U0 , 250 121,7 42- 
119, 042 121,417 
118,875 121,208 
118,583-120,667- 

118.625 120,703 
118,456 120,417 


118,250 

118,250 

117,917- 

117,875 

117,875 


-41 6 , 9 1 7 4 1 7,8 3 3 
116,917 117,833 
116,958 117,79? 
116,958 118,000 
93,667 94,04? 

104,625 109,750 


120.167 
119,625 
119,625 
119,292 
119,375 

-11 9 , 0 -8-3- 
119,063 

119.167 
119,292 

94,373 

107,083 


a . i , ? - 3 - 37 ,91' - 1 3 1 , 59 2- 
125,563 128,063 131,738 
125,417 128,000 131,713 
-125,417-127,953 131,629 
125,250 127,792 131,521 
125,458 128,205 131,950 
-4- 2 4, 95 8 127,5 63 13 1 , 221 
124,583 327,125 130,775 
124,375 126,706 130,388 
-123 , 4 5A-1 25,833-129,308- 
123,500 12*, 917 129,417 
123,333 125,625 129,113 
4 -2 2 , fl75 n p 4 1 , 875 1 28 ,3 7 -5- 


122,875 
122,208 
12?, 208 
121,79? 
121,833 
-4 21 ,451 1 
121,458 
121,667 
121,54? 

95,333 
109, ?Q8 


125,167 128,433 
1 2 4 , ? 0 8 127,475 
124, ?Q.a 127,475 
123,667 126,929 
123,792 126,933 

42 3 .41 7 1 2 6 , & 3X 

123.417 126,633 
123,933 126,804 
123,542 133,529 

95,875 97,208 

110,917 114,000 

U 4 n « ’t n m nn-B 


■^-, 79? » 7 .0B 3 H* 7W ? H 7 1 -2 n ft ..lot, 

97,958 98,250 98,083 98,792 9 9, 0 0 0 99,833 
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J 


Table 5. 6-2d. 12 IN. DIA TANK TEST 1G *26 (Page 1 of 2) 

TEMPERATURE M A T R I X • STRATIFICATION 


TIME (MIN) 0.000 3.000 6.000 

— •200 .„_.400 


N? 

CO 


... .TAU. 

_ o.o 

1 

117 

2 

116 

3 

117 

4 

117 

5 

117 

6 

117 

7 

117, 

8 

117, 

9 

116, 

10 

117, 

11 

117. 

12 

117. 

13 

117. 

14 

116. 

15 

117. 

16 

117. 

17 

117. 

16 

117. 

19 

116. 

20 

117. 

21 

117. 

22 

117. 

23 

117. 

24 

11*. 

25 

116. 

26 

116. 

27_. _ 

116. 

28 

116. 

29 

116. 

•*n 

11 6 . 

31 

117. 

32 

116. 

33 

115. 

34 

115. 


9.000 12.000 15.000 

.600 _ ,800 J.,000 


T able 5. 6 -2d. 12 


333 

2q8 

563 

250 

833 

667 


4 17_13 2 ^ 5*12 


70 8 


.875 125 . 5*12 1 


119.500 

96.958 


96.125 96.292 96.958 97.708 

J 06 . 125 _ 107.042 108.833 110.833 
87.792 87 . 875 ' 87 . 958 ' 88.042 

98.375 98,375 98.750 99.125 


125,708 128,250 
125.000 127.458 
125.083 127.583 

.1 2 4 1 3 6 1 1 2 6 , 7 0 8 _ 

124.292 126.625 
123.792 126,042 
123.875 126.167 
123.667 125.889 
123.542 125,833 

. 123 ,66 7 __ 1 25.792 

123.500 126,000 
98.500 99.500 

112.833 115.208 
87.917 87.958 ' 

99,417 99,958 


) 


NORMALIZED TANK HEIGHT RATIO 
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FIGURE 5.6- 1b 

6 IN. TNKTST8G6STRAT TEMPERATURE PROFILE 
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.295 
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NORMALIZED TANK HEIGHT RATIO CY/H) 
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FIGURE 5.6-Id 

12 IN. TNKTST1G28STRAT TEMPERATURE PROFILE 
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FIGURE 5.6- 2d 

12 IN' TNK TST1G28 STRAT DEL - TEMP PROFILE 
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FIGURE 5.6-4b 

6 IN. TNK TST8G6 BULK ULGE VLIQ TEMP HISTORIES 
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FIGURE 5.6-4c 

12 IN. TNK TEST 1G223 - BULK ULGE Y LIQ TEMP HISTORIES 
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FIGURE 5.6-6d 

12 IN. TNK TST1G28 LIQ MOD - GR NO HISTORIES - STRAT 
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Table 5. 7-la. 6 IN. DIA. TANK TEST 8G#14 (Paf .■ 1 of 2) 

STRutTURXtr~CE0HETRIt~~TTNlT~irT3WWATTWE7E R HO T FLU K~ IHPPT1 


DHE^MALL^Iol ^FT 3» CV V.* RE * FTZ * *.5T0a FLNGE AREA FT2« ,03SS 

'-I as »»”:«« -'a*, -ys.. 


LIB VOL FTJ» a 22907 ULLAGE VOL FT3« ,03272 

INPUT HEAT FLUXES (BTU/HRfFT2) * ANO ABSORBED HEAT AND TEMPERATURE ESTIMATES — 
H1 2« 90,1271 H39. *0.1273 H56« 90,1273 H91Q. 90.1273 H7 Sp 0,0000 


EST.HT FLUX IN LIQ (BTU/HReFT2)* 90,1273 
EST.HT FLUX IN ULLGE (BTU/HR-FT2)* 0,0000 

EST,HT INPUT LI0(STRAT)BTUs 73,735 (STRATTDESTRAT)BTU* 90 ASH 
EST.LIO TEMP INCRSE(STRAT). 15.13I2F <Sm?*0ESm?™ l2!s”Sp 


c R ~btu« otoq o c s twxt» d es t r at j a tui 


Table 5. 7 - lb. 12 IN. DIA. TANK TEST 1G#26 
STRUCTURAL GbHMr-T^lC T a \ ri wTS*.UTTfifcTrR h^aT r L ux j.-puTs 


0,DOO 


0^6 "*LL VOL^rs. 1 '' Intov CU lA U CVl F 'L mini. ' .li!o E ‘^r ET r' ,!1E9 

»«s ...I. „ ss u , xs&.rrj&H -***&,,, :s,-g 


LI? VOL FT3 = 1.83260 ULLAGE Vul. FT3a i?6180 

Input heat fluxes <uTu/hr-f T 2) ,anc apsirheo- heat an 0 temperature estimates 
iil2-= Ab,s»37 H34 = A5.Q637 H56» 44,9334 H91J, 45,0437 -179* O.OoOO 


EST.HT Flux IN Lin (BTU/H 9 -FT 2 ) s 45,0116 
. HT FLUX IN BULGE ( B TU/HR,F T? ? c O.OOOO 

ESTiL.o^^is^^^r - ^:^?if v,y 7 & 
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Table 5. 7 - lc. 12 IN. DIA. TANK TEST #15 (Page 2 of 2) 

SJRUCURAL GEQMtTR IC--T ANK—wTS-W ATT METER-HEAT- FLUX — INPUTS 

—DOME AREA- FT2= 1.5708 CYC -AREA FT2=— 6.2832 FLNGE--ARE A--F-T2* ,1458- 

DME * ALL VOL FU= .01047 1/2 CYL WALL V0LFT3= .01309 FLNGE VOL FT3 = 

DME HASS LBM= 5.24772 MASS 1/2 CYL LBM= 6,55965 FLANGE MASS= 3.04465 


LIQ VOL FT3 = 1,83260 


ULLAGE VOL FT3a .26180 


-INPUT HEAT -FLUXES ( 8TU/HR-FT2) t AND ABSORBED - HE A T- AND - TEMPER A TURE-ES HHATES 


H12= 45.0637 N34= ub.0637 H56 = 44,9334 H910 = 45.0637 H78= 

EST.HT FLUX IN HQ ( BTU/HR-F] 2) = 45,0116 

EST.HT FLUX IN ULLGE (BTU/HR-FT2) = 0.0000 

F.ST.HT -INPUT LIOCSTRADBIUs - 583,308- (STR A T + OESTRAT) BTU- — 765 r 960— 

EST.LIQ TEMP INCRS£(STRAT)= 14.V618F ( STRATtDESTR AT) = 19.6470F 


0,0000 


-EST.HT -INPUT- ULLAGE (STR AT )BTU= 0.000- 


-(STR A-T+OESTRAT) BTUa- 


vOOO 








Table 5. 7-2a. 6 IN. DIA TANK TEST 8G #14 (Page 1 of 2) 

temperature hatrix-stratification 


15.000 20.000 25.000 

.600 .800 1.000 
— ,292 132.017 

, ’ 250 " 138 . 375 “ 

667 133.833 
958 133.125 
333 
175 
100 
TO" 
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Table 5. 7-2b. 12 IN. DIA TANK TEST 1G #26 (Page 1 of 2) 


,000 ?1,OOQ 41,000 61,000 01,000 99,000 


U7, 

117, 

117. 

117, 

117, 

117, 

U7, 

117, 

U7-, 

117, 

U7, 


l?n 121. 
546 121 
721 121 
51M 121 
454 120 
554 12" 
775 120 
646 

375-12? 
5/9 12? 
675 12? 


,383 123 
,663 124 
,613 123 
,392 123 
,825 122 
,729 12? 
,*29 122 
,408 120 
, 446 — 12 4 
,363 124 
.050 124 


,667 
,000 
,917 
,709 
,075 
,667 
,133 
.717 
,750- 
,*42 
,20 9 


126, ?5o 
126,500 
1 2 A , 4 5 8- 
126,125 
125,2V? 
524,958 
124,292 
122,875 

127, -331- 
127,129 
126,542 


128,625 130 
12-1,875 130 
129,700-130 
129,417 130 
127,458 129 
127,042 128 
124,292 128 
124,667 126 
129 T A25-131 
12^,417 131 
12«,7t>0 130 


,625 
,833 
,792 
,458 
,333 
,875 
,000 
,333 
,7 08 
,458 
,750 


116, 

117, 

11*1 

117, 

U 7 . 


500 120, *4? 122,79? 125,333 127,708 129,667 
?5C 128,421 124,750 127,292 129,750 131,708 
54 6— 12?-, 2 29-124, 4 5 9— 1 27 ,-000 — 129 ,-250— 131 ,333 
3/1 121,758 123,750 l26,?0« 5.28,175 130,375 
308 120,000 122,500 124,54? 126,550 128,250 


117,367 122,646 
117,817 12?, 313 
11 7 r 7 00- 121 , 833- 
1 1 7 .854 121 ,34? 
116,305 110,668 


115,671 117,125 
115,675 114,450 

11 ^ 913 - 118 ,**? 

115,729 118,746 
116,192 119,459 


124,017 127,500 129, 

124.503 127,042 129, 
1 2 3,7 9 ? — 1 2 A T 2 5-0— 12-8, 
122,958 125,000 127, 

121.503 121,917 126, 

4 

115,175 114,917 115, 
109,875 107,950 107, 
129, 453—122 ,375—124, 
120,375 122,375 124, 
121,417 123,667 12H. 



792 131,833 
175 131,333 
504 - 140 -, 417 
QUO 128,708 
000 128,042 


450 116,375 
*67 107,875 
333- 12A ,04? 
•175 126,167 
792 127,750 


116,192 119,450 121,417 123,667 125,792 127,750 


117,371 120,650 122.125 124,042 125,750 127,375 
115,546 116,813 117,292 118,128 119,125 120,000 
114,596 111,775 HC,?08-l-09 r 375-10 fl , 958 10* t 917 
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5. 7 -2b. 12 IN. DIA TANK TEST 1G ?26 (Page 2 of 2) 

114,0^6 109,721 105,542 103,459 1G3.52V 101,125 
JlV^ B 121,171 122,933 124,709 126,583 12*, 250 


116,417 119,367 
116,667 119,739 
lt 6 T 904-l^r x 5 92- 
117,517 120,979 
117,592 120,229 


1 1 7 ,6 88 120,417 
117,717 120,179 
117,567-120,542- 
117,817 120,*l7 
118,025 120,592 


117,833 120,159 
117,825 129,004 
117,800- 1 20 , 1 59 
117,713 120,204 
117,896 120,325 


11 7 , 796 120,200 
117,750 120,179 
117,850 120,200 
11/, 629 119,969 
117,521 119,796 


117,733 119,758 
117,496 119,5^5 
117,392 119,246 
117,467 110,333 
117,467 119,333 


117,350 118,842 
117,458 118,029 
117,458 118,920 
117,350 118,754 
117,379 118,771 
117,429 1 1 n , 8 1 3 
V 4 , 0 U 4 9 K , 3 3 3 

JC4.529 1 06, »'33 
63,867 64,829 

94.233 95.638 


121,292 123,417 125, 417 127,375 
121,875 124,063 126,375 128,250 
122 , 56.3—124 r 9 1 7-127 r*7 5- 12 9^4 1 7 
122,458 125, 0U0 127,292 129,375 
122,583 125,063 127,542 129,542 


122,875 125,292 127, 7U6 129,703 
122,583 125,063 127,500 129,500 
-122,87 5 -125, 333-127, 833-12 5,750— 
122,833 125,333 127,750 129,750 
123,000 12^,417 127,792 129,917 


122,453 124,958 127,333 129,417 
122,292 124,875 127,167 129,000 
-122,542- 125, HuO 127,292 129,125 - 
122,500 124,9^, ? 127,167 129,042 
122,625 12*, 083 127,333 129,292 


122,458 125,125 127,292 129,208 
122,500 125,042 127,167 129,083 
122,500-125,000 127,167 129,003-- 
122,167 1 24 j 7 0 8 126,833 123,750 
122,042 124,500 126,625 128,500 


121,833 124,167 126,292 12*, 167 
121,583 123,017 126,042 127,917 
121,083 123,333 125,375 127,125 
121,200 123.5J0 125,417 127,167 
121,208 123,500 125,417 127,167 


120,375 

120**00 

120,417 

120,333 

120,292 

120,375 

96,500 

103,203 

05,417 

96,792 


122,417 

122,458 

122.333 
122,250 
122 , 292 
122,292 

98 , 8jn 

110.333 
06,333 
90,292 


524,042 

124.208 

524.208 
5 23,958 
i23,°50 
5 23 , °50 

9 ° , 1 25 
111 , ; ^0 



125,625 
12*, 708 
125,708 
125,500 
12*, 450 
125,460 
10* , 083 
113 , 292 
87,417 







Table 5. 7-2c. 12 IN. DIA TANK TEST 1G #15 (Page 1 of 2) 

TEMPERATURE MATRIX-STRATIFICATION 


TIME (MIN) 0.000 21.000 41.000 61.000 61.000 99.00 

r 4l-4- .616 

117.042 120.583 122. 958 125.250 127.375 129.417 

117.250 121.500 123.958 126.083 128.333 130.208 
-1 1-7 • 9 5 6 — 1 21.750— 124.16 7— 126.417-128. 542—1 30.500- 

116.250 121.706 124.083 126.167 128.417 130.375 
117.958 121.500 123.792 125.956 128.125 130.000 

-H-7-, 626 — 1 20-.9 58— 17?3»-1 67—12 5-. 2 5 0-12 7^25 0-1-2 9 ^1 67- 

117.708 120.792 122.792 124.792 126.708 128.500 
117.667 120.625 122.375 124.167 125.875 127.583 

-H7tOOO-H 9. 292-1 20^9 17-1 22 r 542-i24*-l 67-1 25, 667- 
117.563 122.417 124.833 127.042 129.208 131.167 
118.000 122.542 124.958 127.167 129.333 131.292 
4- H -. 7 9 2 1 22 . 0* 3-1-24^2 50— 12 6^41-7-1 g8.45 8-1-3 0-^3 33- 
117.417 121.375 123. i?5 124.792 126.625 128.375 

116.708 120.542 122.958 125.208 127.417 129.333 
- H-7^-5A3-t2 2^62 5-1 2 5 .-0 « 3—1 2 M 3 3—1 2 9 . 542-1-3 U444- 

118.167 121.958 124.292 126.625 128.750 130.708 
117.500 121.625 123,750 125.675 127.958 129.875 


117.042 120.583 

117.250 121.500 
-1 17.956 — 121 • 750- 

116.250 121.706 
117.968 121.500 


99.000 
.080 


118.000 

-PP7V7-92- 

117.417 

116.708 


129.333 131.292 
128,458-4-30^-333— 
126.625 128.375 
127.417 129.333 


116.542 118.792 120.375 
117.583 122.583 125.000 
H^9t7— f2 2 ,-500-4-24 W 9 2- 
117.458 121.792 123.958 
117.417 121.125 122.917 


116.458 119.375 121.542 
116.208 118.875 120.000 
1 1^ ^4-25-1-1 7-.V58- 4 1 4 . 042- 
116.875 119.458 121.708 
116.750 119.208 121.458 


122.125 123.708 125.250 

127,250 129.375 131.375 
-U 7-^0 4 2 — 1 29.20 8-131 ^U>7 
126.083 128.125 130.083 
124.750 126,583 128.250 
-1-2 4-. 4- 1 - 7 - 1 2 6-, 54 2-1-2 6^5 OO 
123.500 125.458 127.208 
119.208 119.250 119.958 
-1-1 0^625-109*500-109 *583 
123.875 125.956 127.833 
123.667 125.708 127.708 


117.250 120.792 122.417 124.125 125.750 127.167 
117.083 120.417 121.917 123.500 124.958 126.375 
H 4 , 9 17— M5-.5O0— H5^875-H 6,542-ll7-»4l7-l 1 8*41-7 

114.708 110.458 108. 6o7 108.042 108.000 108,292 
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FIGURE 5.7-lc 

12 IN. TNK TST1G15 STRAT TEMPERATURE PROFILE 


B7.5K 4! 


FIU. 


!B 


i Hi 


o 45 


|f;| 

\WAmmmwA\ 


\YA\ 


!7i 


lu i . 1 1 1 ,'- 1 — 1 1 1 -J- - * 1 i — l — 1 — 1 — 1 — 1 — 1 — 1 — 1 — 1 1 1 1 

111 1*0 III IK 114 121 jjO 

TOTAL TEMPERATURE (F) 




4S *”*/& Lt * 

1 

~T f mi** ) 'YCthul) 
o, o. 

2 

21. 

.212 


3 

41. 

•414 


4 

LI. 

.LlL 


S 

61. 

.ft 8 


u 


i.oco 


V 








NORMALIZED TANK HEIGHT RATIO CY/H) 




CR108 II 


FIGURE 5.7-2a 

6 IN. TNK TEST 8GX14 - STRAT DEL - TEMP PROFILE 
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FIGURE 5.7-5a 

6 IN. TNK TEST 8G214 - TANK PRESSURE HISTORY 
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FIGURE 5.7-5b 

12 IN. TNK TEST 1G226 - TANK PRESSURE HISTORY 
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FIGURE 5.7-6a 

6 IN. TNK 8GI14 LIQ MOD - GR NO HISTORIES - STRAT 
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FIGURE 5.7-6c 

12 IN. TNK TST1G15 LIQ MOD - GR NO HISTORIES - STRAT 
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Table 5.8-la. 6 IN. DIA. TANK TEST 8G*13 



INPU-T-S 


DOME- AREA FT2». — ,3»27 CVU ARE* FT2* 1,5708 F|.NGE AREA FT2* -,0365 

DME wall VOL FT3* .00131 1/2 CYL WALL V0LFT3* ,00164 FLNGE VOL FT3* ,00076 

DME MASS LBM* ,63596 MASS 1/2 CYL LBM, ,81996 FL*NGE MASS* ,38088 


L10 VOL FT3» ,22907 ULLAGE VOL FT3* ,03272 

—tKSut-HEAT fluxes (btu/hr*ft2), and absorbed heat and^temperature estimates 

H12* 90,1273 H34p 9Q.1273 H56s 90,1273 H910» 90,1273 H78* 90,1273. 


EST.MT FLUX IN LIO (BTU/HR-FT2)s 90,1273 
EST,HT FLUX IN ULLGE ( 9TU/MR*FT2 ) * 90.1273 

EST, MI-INPUT LIQCSTRAIiBTU* — 73.735 (STRAT*UESTRAT ) BTU* 85,533 

EST,LI0 TEMP INCRSEISTRAT)* 15 , 1310F ( STR*T*9ESTRAT ) § 17.5567F 

a -E UT . MT I NPUT ULL AG EIS TR A THTUi 14,747 r STBAT«pFSTRAT ) hTljp lT.ir.7 

© — - ... - - . ' ' ~ 

Table 5.8-lb. 12 IN. DIA. TANK TEST 1G#27 

b Tlil'C T U : ’Al. fibpftbr^ic TANfS wTS-dUTfiLTCR HFAT PLUX INPUTS 


ro-i. Ai'M FT2 = 1 • 7 Oti C Yl. AKRa FTJ>* 6 , 2H32 FLN3E A4fcA fT2* ,1450 

-|»j:k-».ALL-Vs)t- F I 3s ,01.147 1 /3-CVL- --^Al.L- V01W3* ,H3aO FL^GE— -rvt— F-T3* r 00608- 

ilft. ribb Lb M s r «,?4//2 MAPS 1/2 CYL U* ; M= 6,55965 FLANGr MASS 3 3,04465 

l\r VOL FTJs U r 32b0 ULLAGE V(,L FT3* — ,26180- 

INPUT HEAT FLUVfc ( j, TU/ip "F T2 ) » A VJ L aF-SOKHLU HEaT ANU TRMPESATU^E ESTIMATES 


H12= 45,0637 h34 = 45,0637 H r »6s • 44 , 9334 H9 10 *5 45,0637 H784 45,0637 

FLUX I N L 1 (jTL/M^-FT2)a 45,0116 

bf-M.nT FLUX IN I'lI.GH (uTl»/H 4^FT2) a 45,0637 

t'l.nT T LI* ( *• T *•* A T ) H T ‘ J s 503, 3u8 ( S TH A T *DESTF1 A T ) U TU a 710,824 

-fc.M .uI L-lF^ii-INr.L.'H.MrTKAT ^s C-StKAT*D£5IRAT i* 4J19? 


) 


) 


fc r , i t Input uli a' 5 !-. f s^kat )Ut 1j5 

) 


1J6.-/97 


(STPAT + pLSTbATHTl 13 


14 3,93! 


) 


) 


Table 5.8-2a. 6 IN. DIA TANK TEST 8G #13 (Page 1 of 2) 

IEI!P.EflAJUR5. HAXHXXf3THAT.ir_lCA-nolil 



Table 5. 8-2a. 6 IN. DIA TANK TEST 8G #13 (Page 2 of 2) 

106,500 103,125 100,500 108,792 109,438 110,530 111,417 



Il'iR.Tli 


rvffii 

KKFl 

rrn 

-lAJL* 

-94Z- 

-l5l-»-4i-7 

156,83^ 

116, 

,706 

122. 

792 

130, 

750 

134, 

6?5 

142, 

625 

149,042 

154,042 

116, 

,075 

123, 

125 

128, 

C 42 

131, 

333 

138, 

333 

144,000 

148,542 

-117, 

,042- 

1?2. 

792 

125, 

075 

128, 

083 

134, 

953 

139,533 

143,292 

117, 

,333 

122. 

292 

124, 

730 

126, 

375 

129, 

958 

133,708 

137,000 

117, 

,417 

122. 

208 

124, 

792 

126, 

292 

130, 

083 

133,708 

136,917 

iitMi'l'Jil'i'JViluAU N.rXBU.w 

■WtWxTil 



117, 

, 73C 

122. 

667 

124, 

833 

126, 

500 

130, 

417 

134,16: 

137,250 

117, 

,625 

1?1. 

075 

124, 

200 

125, 

792 

129, 

917 

133,708 

*37,125 

117, 

,375 

122. 

003 

124, 

730 

126, 

583. 

130, 

750 

134,125- 

137,667 

117, 

,875 

122, 

417 

124, 

625 

126, 

333 

130, 

453 

134,003 

137,292 

117, 

,146 

120. 

854 

122, 

875 

124. 

333 

127, 

750 

131,146 

134,333 

nvTCpri 


EFJ'W'Xn 

KUiifM 

128,5-3 

KmWTU 

117, 

,230 

119. 

456 

121, 

000 

122, 

292 

1?5, 

417 

128,333 

131,333 

117 , 

,000 

119, 

042 

120, 

375 

121, 

833 

124, 

625 

127,5*3 

130,493 

117, 

,771 

119. 

750- 

121, 

229 

122, 

521 

125, 

333 

128,271 

131,167 

116, 

667 

118. 

542 

119, 

708 

121. 

167 

123, 

917 

126,917 

129,700 

118, 

542 

120. 

458 

122, 

C 03 

123, 

200 

126, 

042 

123,938 

131,875 


[NilV.I.iai’i’J 


•M: 


118, 

,542 

120 

,458 

122, 

0*3 

123, 

,208 

126 

,042 

126, 

958 

131, 

875 

118, 

,375 

120 

,667 

122, 

ooo 

123, 

,292 

126 

,083 

129, 

003 

131, 

958 

116, 

,675 

113 

,542 

119, 

7*30 

121, 

,167 

123 

,833 

126, 

417 

129 , 

456 

118, 

,042 

119 

,706 

120, 

730 

122, 

,125 

124 

.792 

127, 

542 

130, 

107 

119. 

,333 

120 

,956 

122, 

208 

123. 

,458 

126 

,000 

128, 

542 

131, 

0»3 


116,625 116,958 117,792 110,750 121 
117,593 113,042 110,958 120.042 122 
118,542 119,003 120,147 120,917 123 
116,333 115,917 116,533 117.542 119 
116,458 116,042 116,272 117,208 118 


'0-1.17, I'll. 117, 
116,250 116,042 116 
116,000 115,542 115 
116,042 116,042 116 
116,593 116,875 117 
117,208 118,003 118 
»l67 — 14, 5 -,-8 3 3_1 15 
108,375 112,417 114 
94,250 97,750 99 

103,750 104,667 105 
88,333 87,833 87 


,229 116,958 118 
,833 116,417 117 
,167 116,700 118 
,167 117,833 118 
,533 119,292 120 
, 1175 - 44 . 6 -^ 42-417 
,033 116.750 120 
,333 1A0.917 103 
*0*3 105,792 107 
,667 08,125 88 


l,0<2 119,250 120,833 
1,075 120,292 121,300 
1,417 121,750 123,292 
, 6 6 7_4 49 -*42 5-42 0 , 2 9 2 
,458 123,873 126,958 
1,625 106,167 108,250 
,2 92 108,667 110,292 
,667 89,333 90,292 





Table 5. 8-2b. 12 IN. DIA TANK TEST 1G #27 (Page 1 of 2) 
tEHPERATunfc MATRJX-STRAT in cat ion 


^ 0 li 1 0,000 20,000 

.101 , 20 ? 
,333 119,958 121,750 
,375 I2r* , *uo 122, nun 
,750 120,750 122,167 

, 7or 1 2 n . a 2 5 121,708 
,708 120,033 121,167 
,750 1 2 , n 0 0 121,042 
,0uf 120,042 120,917 
,0o3 110,107 119,917 
,*'•* l< 1 . r o3 123,083 
,7u 12: ( A5e 122,750 

,333 121 , i 2^ 122,333 
120,79? 121,625 ; 
.0*? 119 , °17 121,503 ; 
,503 121 ,625 123,003 : 


r , -3 3 3 

’.04? 
,503 
-r7^P 
,542 
, 50P 
,3/2 
I 7 or. 
,4b* 


3u,00n 40,000 50,000 60,000 *G,000 99,00C 

,30 3 ,404 ,505 ,606 , 3 o ^ 1,0 0^ 

123,563 125,333 127,1.25 129,042 1 32,417 135, 45* 
1*3,45" 124,917 126,583 128,125 130,958 133, *33 
1 23,54? 124,956 126,417 127,875 130,583 13.3,70? 


123,04? 124,250 125,625 127,000 129,333 131,625 
122,250 123,375 124,625 125,875 128,042 130,167 
122, 000 523,125 124,250 125,458 127,623 129,425 
121,79? 127,7QU 123,792 124,533 125,625 12*, *00 
120,625 121,417 122,458 123,45c 125,125 124, »75 
124, 12^,958 127,625 129, 70* i3?,P?3 134, *33 
124,003 12 3,292 124,708 128,208 1^, 792 13**,?0P 
123,417 124,-03 125,875 127,203 129,333 131,563 
1 22,54? i2-<,4i7 124.45C 125,542 1 27,4x7 129,792 
123,333 125,125 126,075 125,833 132,167 135, <25 
124,503 524,042 127,500 129,125 132,125 134,95? 


,56 3 


1 2 f ’ , 8 7 5 
120,750 
118,667 
121,708 
121 .375 

12°, 70? 
124 , o 0 n 
121 , lo7 
12^,625 
120,542 
-4, 27,50 41- 
124,?03 
129,333 
1 20,458 
120 , 250 
117,792 


122.000 

121,063 

110,333 

123,5.67 

122,667 

-12^414-2. 

121.625 
128,833 
125,500 
124,583 

124.625 
4 ^6, 333 

130,875 

136.000 
12l,?50 
120,953 
117,3/5 


123, 
121 , 
120 , 

124, 
123, 

42*t 

122 , 

133, 

129, 

128, 

128, 

137, 

140, 

127, 

121 , 

U7, 


1 8o3 1 24,167 125,456 126,79? 129,042 131,203 
953 122,»33 123,833 125,033 125,875 12?, 750 
125 120,017 121,875 122,917 124,667 126,792 
667 126,167 127,706 129,333 i32,20« 134,95? 
917 1 25,250 126,625 123,05.* 13C. 667 133, <25 
-1-2 5-f 2 4^-7 SU1-1 2-5. r 5d.i_l 26 T C 1 X- 42 9-^063-14^942- 
375 123,200 124,292 125,417 127,375 129,125 
04? 136,333 139,792 l4?,667 147,500 150,375 
79? ->32,500 135,542 1 33,417 143,042 147,04? 
1.07 131,792 134,250 137,000 141,625 143,500 
125 131,333 134,250 137,083 141,709 14^,900 
Jl^o— 1-40, ?9? 1 54 , ?9 -2_^54t-5&4-4:6 a, -4 i7 I7r , 667 
2U8 1 4 *5 , 955 148,042 157,542 159,583 164,959 
79 0 1 44,792 14? , 29? 151,542 156.6&7 160,70? 
04? 127,875 123,833 124,517 126,667 12*, 792- 
70« 127,44? 123,458 124,458 129,167 127,792 
625 117,917 11? , 333 110,875 119,792 12n,79? 

4 67—111 t- 17-5 — 14.n t a 75- 1 1 ft, 7Q? — t-lC,2Q5 — 1-1-V, 1 67 
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ll*. 

417 

112 

,70B 

no, 

5 1) 0 

100,467 107,167 109, 

875 

10 c , 

64? 

1 C , 

454 

1C?, 

625 

11 7 . 

5/5 

12" 

.750 

121, 

542 

122,292 123,208 124, 

125 

125, 

167 

124. 

950 

12*. 

708 

11«, 

6 25 

126 

,208 

1*55 , 

54? 

1 4 ? , 4 5 fl 147,625 151, 

956 

1*5. 

70* 

161, 

79? 

166, 

?9? 

110, 

?U* 

123 

.*33 

131, 

000 

136,167 146,667 144, 

667 

148, 

375 

1*4. 

333 

15fl , 

956 

U 7 , 

625 

12C 

,83? 

1^, 

467 

133,29? 234,292 137, 

79? 

1 4 1. 

083 

1< S . 

375 

15% 

667 


tETiVVTilETvK^xVTni 

_4 2 "■ , 4 1 7 *31,625 134, 

5-A2- 

-3-^3% 

-25A- 

-141.917 


-iXA 

117 , 

750 

119 

,292 

121, 

non 

122,623 124,292 125, 

950 

127, 

F.75 

131, 

?0fl 

^ * 
134, 

333 

ll 7 . 

792 

119 

.500 

121, 

125 

122,708 124,375 124, 

167 

127, 

917 

131, 

292 

134, 

375 

U7 f 

917 

119 

,553 

121, 

250 

122.A75 124,542 126, 

20n 

128, 

167 

1*51, 

417- 

134, 

500 

11«, 

083 

119 

,833 

121, 

459 

122,958 124,708 126, 

417 

128, 

250 

131, 

500 

134, 

503 

117 , 

792 

119 

,*03 

121, 

250 

122,833 124,456 126, 

167 

128, 

125 

131, 

458 

134, 

455 


117,017 

116,167 

116 , 04 ? 

117,017 

110 , 04 ? 


, X ' J- 

1 1 7 ,30 5 
117 , ft 25 
1 1 7 , A ft 7 
V 7 ,303 
1 >J 7 , 1 ft 7 
c; v , 175 
1G0.7V2 


110, 70fl 121,333 123,04? 
1 1 0 , 7 0 6 121,292 12?, 750 
110, 500 121,04?. t2?, 417. 
110,292 120,750 l22,0d3 
11 o , A33 120,333 1 2 1 . 5 « 3 


110,042 120,542 121,667 
110,206 120,667 121,917 
117,167-120,54? 121,750 
HO,o f |3 120,803 121,79? 
119,04? 120,563 l2l ,79? 
-44 ^ ^ ^ - 1 2 0 ,54 ? 1 2 1 , 7 u 8 
11°, ; '33 120,208 121 ,333 
11^,792 120,042 *21,125 

116.625 119,917 120,917 
11°, 730 119,917 120, Opp 
1 1 1 , 4 3 6 119,730 120,563 

44H_ r .T^X_4rl3 T ft6.'i_i2n , ?u^- 
1 1 r * , 3 7 5 119,500 120, ?9? 
11* , 375 119,500 120,29? 
110,167 119,107 119,^75 

110.125 119,803 119,625 

118.125 119,003 1 1 9 , 7ij 0 
-1 1 4- r 1 2 5—149 rO d :i- u o , 7 6 a _ 
lio, OQO HO, 9i7 119,54? 
m.042 116,075 119,54? 
in, 04? no, 717 110,54? 

97,43° 97,017 90,430 

107.625 109,063 110,375 

6«\775 U9,3 31 69, "4? 

lU n ,5#3 100,583 100,417 


124,425 126,417 
124,292 125,917 

123.917 125,417 
123,542 124,917 
12?, 950 124,417 

24,6 

127,0^3 124, bG" 
123,3/5 124,750 
123,200 124,625 
12^,200 124,503 
123,042 124,563 

lT?,667 124,042 
5 2^ , 4 1 7 123,750 
12?, ?J8 123,450 
1 2 5 , 12? 123,29? 
1 2 1 n 7 5 123,04? 
-5 2 i- r 292_ 122,43..- 
121,775 12%585 
121,375 122,563 

120.917 121,950 
12", *23 121,503 
12?, *67 121,625 
1 2 o t A 6 7 — 42 V r 6 2 lx_ 
123,450 121,45** 

5 20 , 458 121,45** 

1 2 n 1 4 1 7 121,50.1 
9?,?50 100,29? 
110 , '"JO 113 , 70 *’ 

0 l) , 0 4 2 09 , 16? 

100,625 100,950 


127,250 

127,593 

127,04? 

126,54? 

125,875 


125,917 
126 , 20 = 
126,125 
126,053 
126,053 
_ws-,aj =- 

127,417 
126,003 
124,675 
1 2 4 , K 4 / 
124, 33* 
-1 2,x T 625- 
123,70? 
123,705 
123,000 
127,363 
122,625 
-1 2 % A 2 >- 
1 2 ? , 5 0 0 
12 ?, 4 P-J 
122,54? 
101 , 37 ? 
115,375 
09,33* 


131,625 134,706 
133,700 133.583 
133,042 132,750 
127,375 131,917 
123,533 131,292 


125,375 
129.033 
1 2 3 , 9p0 
1 2 9 , ? 4 2 
123,955 

4-2 

120,29*’ 
127,633 
1 2 7 , 5 J 0 

127,-42 

126,792 
4 ^ 4^.063 
126, 053 
126.003 

1 2 5 , ? 0 0 

124, *25 
124,700 
12*,- 70.1- 
1 2 4 , r > 0 0 
l2 4 . 4 55 
1 2 4 , 5 0 r 
1 ?3, 4S? 

n-V>or 

09,433 

102,250 


131,333 
131 ,553 
135,54? 
131,50? 
131,500 

-u i . a a fl 

13' , 625 
13n,O03 
129,625 
129,709 
124,917 

12=,l25 
12° , 1 25 
127, '-0O 
126,79? 
126,375 
. 12 ^ 1 X 5 - 
126,167 
12-,70° 
12 ,l2> 

1 : 0^03 

12* ,95ft 
9 « , 0 0 * 

103,042 
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FIGURE 5.8 1b 
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FIGURE 5.8-3a 
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Table 5.9-la. 6 IN. DIA. TANK TEST 27G#lS(Page I of 2) 

STRUCTURAL GEOMETRIC TANK WTS- WA T TME TER HEAT FLUX INPUTS 


W 

o 


DOME area FT2 = .3927 

DME WALL VOL FT3 = .00131 

H)M£— H ASS-LB 

LIO VOL FT3* .13090 


CYL AREA FT2- 1.5708 
1/2 CYL WALL V0LFT33 
^SS-1 /B— GYL— LBMs ,61996- 


FLNGE AREA FT2= .0365 
.0016a FLNGE VOL FT3 = 
R ANGE- MASS= ^BOSS- 


ULLAGE VOL FT3= .13090 


INPUT HEAT FLUXES C BTU/HR-FT2) , AND ABSORBED HEAT AND TEMPERATURE ESTIMATES 
H12= 0.0000 - H3a= 0.0000 - H56=2236.6858- H9 1 0=2236 . 6858 H78= 0.00001 

EST.HT FLUX IN LIO C BTU/HR-F T2) =2236 . 6858 

EST,HT-FLUX— IN-4JLLGE — (BTU/HR-f T2>= 0.0000 ___ 

EST.HT INPUT L 10 ( STRAT) BTU= 03.917 (STRAT+DESTRAT3 BTUa n 
^NLIQTEHP InCRSE (STRAT) = 15.7671F ( STRA^DESTrI T o!oOOOF 


jST.HT INPUT ULLAGE (STRATI BTU= 0,000 ( STR ATt DESTRAT) BTU= 0.000 


Table 5. 9- lb. 1 # IN. DIA. TANK r . Til's T lG^BS 
STRUCTURAL GEOMETRIC TANK WTS-WA T THE TER HEAT FLUX INPUTS 


•00076 


DME MASS LBN- 16.53031 MASS 1/2 CYL L0M = 22.13880 


FLNGE VCL FT3= 
FLANGE MASS= 10,27571 


.02051 


LIO-VOL m*. -3-i 5 3*129 ULLAGE VOL * F T3 = — 3 .53029 __ 

INPUT «»l KLUXU5 (rmi/hH-Praj.ANP ASSORTED HEAT AND TEMPERATURE fST. HATES 

HI2= 0.0000 H34= 0.0000 h56= 753.0729 H9J0 = 752.5082 H78= 0.0000 

'EST.hT Flux Iff'LIQ — (BfU/iiW-F 

EST.HT F L»»X IM ULLGE ( b TI.»/hR-FT2) = 0.0000 

Kffi “ffiaSBaBr -•» 


fe 5T.MT P..UT i.l •_ L AGECSTR A TJ^Tiis 


0.000 


(STPAT+DESTPAT)BTU= 


0 .000 




-* *■ " ' C YU A i I A M2 = H, 1.3/2 H.M.l. A HI! A r T 2 s ,32^ 

•ML V* L FT-5- 9 <5 1/2 r Yl. I-M.l VIM F T3" ,0'lM.fl FUCT VOL F T 3 

' ASS (.'•“= 1*^333.1. \/7 C V l. L‘ .*«- I LANCE PASS* 1Q.27E/ 

U 1 0 VOL FT3= 3,5U?V ULLAGE; VC|, F T 3 " 3,53429 

i^UT HfeAl FU'XFS < P.Tiy H<-F T.2 > , ANT A f S C H i« f D ML A [ AND TE» PERATURE ESTIMATES 

H12s 0 , O^CO U3?= 0,0000 = 753,4729 M910= 75?,5ja2 h70- 0,0000 

PST.l.T FLUX l’, L 10 < RTl'/F R»F T2 ) * 753,1513 
F3 T ,I TTLL’U IN ULLr-E ( V TL/hn-n?. ) s 0,0000 

fcSV'T INP^T L I Q ( 3 T R a T ) t T u = 1197,83*3 < sthaT^URSTKAT )( T U *= 2920,042 

L 'i T , L 1 0 1 H r P i. ,; C r, H'i(STKAT)= 15.9339F (SI HA [♦CESTRAT ) 3 3H.B666F 

B f.ST ,»-T INP'-T "l L A ‘i~ (STFaT )f-TUs 0,000 ( S TR AT ♦ DES TR ,\T ) HTUs 0,000 






Table 5.9-2a. 6 IN. DIA TANK TEST 27G #1S (Page 1 of 2) 

TEMPERATURE MATRIX-STRATIFICATiON 


TIMECMIN) 0.000 .233 .484 .734 .967 

AU ---0.000- .233 —464 — .734 .967 

1 116.542 117.000 118.750 120.833 123.333 

2 116.625 117.125 118,075 121.292 123.625 

3 1 1 7.167 1 1 7.625 1 19.458 121.750 •'.'<1,042 

4 116.938 119.229 122.958 126.083 128.979 

5 116.708 120.833 126.458 130.417 133.917 

6 1 17.0 42_122.70 8 _1 29. 250-133. 66 7_1 5 7. 375 

7 117.396 123.208 129,125 133.563 137.167 

8 117.750 123.708 129.000 133.458 136.958 

9 - 115.292 110,083 120.958 123.833 126,458 

10 116,125 116.033 118.625 121.000 123.333 

11 116.700 116.917 118.833 121.375 123.833 

,2 1 1 d. 826-1 23.. 69 U1 28. 792.432. 396.. 135. 450 

.3 117.417 134,292 141.750 145.458 148.750 

,4 115.792 116,503 110.625 120.875 123.167 

.5 -1 16.208 1 17.083 1 18 .958 4 2 i ,41 7 -123.750 

.6 116.500 117.792 119.667 122.083 124.375 

.7 116.139 120.847 125,333 129.083 131.875 

.8-- 1 1 5 i 958 -122.375 126.167-432.583.135,625 

.9 116.125 118,500 120.833 123.667 126,167 

>0 116.125 116.833 118.625 121.000 123.333 

>1 - 1 16.708 1 16.917- 1 18,833 121.375 123.833 — 

!2 116,826 123,691 128.792 132.396 135.458 

!3 117.417 134.292 141.750 145,458 148.750 

»4 — 110.425 l 17. 125-1 19,042-121.375-423.833 

!5 115.417 116.375 118.292 120.625 123.167 

!6 115.521 116.500 118.458 120.771 123.208 

17 - - - 1 15.625 1 16.625 1 18. 625 - 1 20 • 9 1 7-1 23. 250 ■ 

!8 116.167 117,203 119,125 121.125 123.625 

?9 115.417 115,075 117.042 118,833 120,833 

10 1 1 5.417-1 16, 542-1-1 8. 458- 12 0,03 3-1 23. 200 

4 120.153 132.611 135.556 137.361 139,472 

.2 120.458 133.167 136.167 137.167 139.000 

• 3 — 1 14,042-1 16.917 4 19,417-120,833-122.0 00 

■4 109.042 110.292 111.563 112.229 112.833 


323 


) 


) 


Table 5. 9-2a. 6 IN. DIA TANK TEST 27G #1S (Page 2 of 2) 


35 

5 6 

37 

36 

39 

40 

41 

42 

43 

44 

45 

46 

47 

43 

4 V 

50 

51 

52 

53 

54 

55 

56 


104.042 103.667 103.708 103.625 103.667 
120. 000 — t-32,-333 — 1-35^250— 137.458— 1 39* 70 8 — 

1 15.792 117,125 119.208 121.333 124.042 

115.875 U7.083 119,042 121.333 124.000 

1 16 ^ 083 - 1 17 . 250 - 1 19 , 542 - 1 2 1 . 833 - 1 24 , 333 — 

116,417 117,750 119,833 122.250 124,833 

115.833 117.417 119,542 121.875 124.458 

11 5.95 8-1-1-7-. 3 7 5-11 9,45 8-1 2 1^7 08-12 4^3 33 

116.333 117.625 119.875 122.083 124.708 

116.000 117,500 120.250 123.042 124.625 

11 6 r 5 0 0— 11-7-. 5 8 3—11 9 .79 2— 122,208-124.750 

116.042 117.583 119,792 122.250 124.667 

116.375 117.833 120.042 122.417 124,917 

1 - 17 -^ 042 - 1 - 1 8 ^ 4 17 — 120 . 750 — 1 22 . 9 17 — 125.667 

117.583 119,250 121.583 124.250 127,208 • 

118.208 119,95b 122.500 125.292 128,250 

tit 667— 1-20.597— 1-23.194— 126.014-128,972 

118.139 119.991 122.440 125.213 128.171 

117.542 119,417 121.625 124.333 127.292 

119.051 120.730 123.224 125.989 128.961 

120.875 122.208 124.792 127.542 130,542 

1 19.051 120. /30 123.224 125,989 128.961 


67 — 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

- -- 69 

70 

71 

72 

73 

74 

75 

76 

77 


120. 875-1 22.2 08-1 24, 792-1 27. 542 -1 30. 542— 

119.125 121.236 123.889 126.736 129,694 
119,563 121.875 124.583 127.458 130.417 

1-1 9-r i-5 3-1- 2 U-7 64-1 24 .-9 4 4-1-27.9 4 4-1-3 1-^0 1 4 

118.292 121.542 125.667 128. 9 i 7 132.208 
118.333 121.500 124,583 127.792 131,042 

1 19,833-123, 125 -126.625- 129,833-1 32.792 — 

121.542 124,792 128.042 131.333 134.333 

117.875 120.292 123. 292 126.333 129.708 

1 1 6r292-l 19. 375-12 l r 9 17-1 24, 625-1 27, 375 

119,667 120.542 123,125 126,000 129,042 

118.125 119.014 121.125 123.528 126.208 
117. 917118, 458-120. 375 122.667 125.625— 

118.167 119,208 121.083 123,292 125.625 

119.167 120.375 121.958 124.250 126.917 

121 .625-123.292-125.083-127.583-130,333 

118.625 119.833 122.250 125.000 126,792 

111.125 111.708 112,333 113,125 114.000 

99 c 625 1 00.292 1 01.167 101,958 1 02.91 7 

108.875 109.417 109.958 110.750 111.583 

94,000 94.333 94.458 94.833 95,208 
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Table 5. 9-2b. 18 IN. DIA TANK TEST 1G #BS (Page l of ?' 

rEHPEHATURE MATRIX-STRATIKICATION 


TIME (MIN) 
7 All 


17 

18 

19 

20 
21 

-22 

23 

2a 

25 

2b 

27 

-26 

29 

30 

31 

32 

33 

"3 4 


0.000 2.000 4.000 

O.OUO .222 .444 

117 . 042 - 117 . * 75 - 119. 542 
117.333 116.125 120 . 04 ? 
117.563 118.417 120.375 
1 1-7 ; Oft 7 — 1 * 1 6 vft b 7 "1 2 0 . 792 “ 
1 17.625 127.709 132.187 
117 . 667 * 132.417 136.667 
1 17.8 75 - 154.0 42 - 156 . 125 - 
118.125 150.625 133.708 
1 1 7,760 1 22 . 2^0 124.503 
T 1 7.-29 ?— r 1 8 v 0 0 0 “ 1 1 9 .- 9 5 0 “ 
117.375 116.206 120.500 
118.250 145.125 160.417 
1 18.250 1 44 . 125-1 48 -. 29 ?" 
117.042 117.675 119.542 
117.333 118.125 120.042 


6,000 7.000 9.000 

.667 .778 1,000 

121 .792 123.042 125.625 
122.500 123.033 126.625 

123.000 124,333 126,917 

1 23 -. 333-1 24,-66 7 - 127.-2 0 0 - 
135.292 136.708 139,625 

140.000 141,625 144.333 
141 . 000 - 142 . 167 - 145,042 
136.706 137,792 140.417 
127.125 128.456 130.958 
V? ? T 4 5 8-1 2 3 . 8 3 31 2 6 *. 5 0 0 - 

123.000 124.292 126.750 
153.667 155.500 158.167 
151 . 042 - 152.000 154 . 792 " 
121.792 123.042 125.625 
122.500 123.833 126.625 


117.542 126.333 130 
117.688 124.500 120 
1 17.033- 122.667- 125 
117.29? 110,000 119 
117.375 110.208 120 
TV «7tr2 5 —ru (rrty 0 3—1-5 0 
110.250 144.125 146 
1 1 7.000 117.875 119 
iln. 667-117. 458 119 
t 1 4 . 6 7 5 1 1 7.230 118 
1 13.792 1 16.033 1 10 

nn-arTbtr-rrT-rt ? 0—1-10 

116.625 1 17,083 110 
116.917 117,875 119 
1 l7i75C-l3?i7O0-136 
118,500 137.708 141 
113.70P 120.917 124 
-11 rr33 3 n 97 65 4-118 


625 133.917 135.333 138.292 
000 1 3 1.02 1 1 32.458 1 35 . 3 J 3 
375 - 128.125 129.503 132.333 
,950 122.450 123.033 126 , 5 "C 
,500 123.000 124,292 126.750 
r b 2 5 — 181 ,- 9 17-155 V 417— 1 5 0 r 2 9 r 
,292 151.042 152.000 154 , 79 ? 
625 121,075 123.167 125 , 29 ? 
,003 121.042 122.042 123.917 
,075 120.917 121.792 123,563 
,708 120.750 121,563 123.292 
rl -2 5 - 11 - 97-5 4 2 — T 2 0 V 3 3 3 — 1217-6 25 - 
,250 120.000 120.075 i 22 ,b 25 
,700 122,000 123.083 125.500 
,792 1 3 V-, go7- 1 4 1 , 1 25 1 43,333 
,750 144.500 145.075 148.456 
,625 127.003 120.292 130.887 
r 7 7 l — 1 10716 7-1 1 0 783 3—1 20 ,1 46 - 



Table 5 . 9 - 2 b. IB IN. DIA TANK TEST IG if BS (Page l of 2 ) 

108.958 108 . 79 ^ 108.917 109.280 109.375 109. *25 


(\J M r C X. i-A 


C. rA ® rA in m r> S' ‘S O SS X) 


<1 ^ « ru ki o n it, s Jvj c i'i ffl h- s o 1 ) n ^ <vj r i r ^ o cKKCK>inifo/iirc-/'xa 

O r', IT. O- « c N - o - a iri ® IT if . O fi c ■/» C ^ ^ ■» r. -a g I/. ,a > c> a ° ® r~- r- o r- r- o Aj o 

DDffNoor^^h j in n o cr ^ in rv - n] o • ' Tj O a- Oj 'VJ i r- o ^ r'' if -1 a o^c a- 


1 


^ ki 3 m 
3 r\| r\j Ai 


-C ti -o 

aj aj nj 


o -o o -c 
ru ai ru AJ 


•C r- X> 
aj ru aj 


r*- r-. r*~ 
ru <\j aj 


r-- r— r- r- i- -C ex, xi r- a- 'n 3 in in 3 3 n x> o 

aj ru aj ru ru *3 ru nj aj ru ru <U a, f\jr\jNNfU'\J'\J'u« 


a 3 J 

o ® ?■ 


rv; o r'l tc 
3 O ~A .n 
n o x; 3 


t n c 
e> — ■ .n 
r» -i 


N N Kl O 
— X 5 K 1 G 
O* — ® O 


K 1 fO <M 
•c r-n o 
o rO aj 


g o r~- 
o o — • 
m in ci 


r^- j-a r-- to *a n- '■a rA -© c_, r-A -a ru a- o o ru *A x i ^ n 

x x — o x — r. x\ _r o r. j. 3 o in o •*• m -n *v — 

.o in j Mn 3 jh 1 - 3 o o n .n -• n ^ ^ — x 


X o o 

O G O 

son 


3 ru ai 1*0 

cr aj aj aj 


»-o r-n 

aj aj aj 


Ai A) aj .aj 


3 3 3 

aj aj aj 


3 3 3 

aj ru aj 


3 3 3 3 3 3 3 3 IT. C O 3 3 ^ l\J fU nj - f'. 3 lT 

AJAJAiruAjAjAiAirviAjAjrUAJAjAjruruArAj Ai ru x> 


3 3 3 

y x o 


| i i 1 , I I 

inoini / 'OKi/ , ,fViNO't)rnjiofvia)i < iincoir''\iostni' , 'C’x; r, j,rvi" / )f\j'\,irtcin>n^ njr^N 
M o M ^ CJ O \J3-<GOr^rvii^ Jir>"0r'-ir^.3O— •CwOX''^03GO'rA33aiJ^f^ i^3-CO 

--•«-* -o *a <n --• -O :n o :n p- %• — • r— cj cr lc Oj o n o o 3 o 3 o ./"t »u — • f"- r~~ ® c in -C 3 *a x *n A, O 


■*n —4 --4 re r\j aj ai ai At aj Ai A.' *a a: *a ai aj ai ai ai rA m aj ta aj -3 3 t**. ai-*o-«— * oe r ' , '' J T'^ 

3 rvi rvi rv '\i ''i nj nj ni nj rvj i\j 'M ru m ru 'M fu ni ^vi ni i\j ''ix (M ru ivj ''i "V m 'M rv r\j r\; ru m nj Ti o xa- 


l\J p*" '3 rx. AJ m AJ X', C U 1 in«'fiNSM*'Ga;'OMi / lMomOO.niPinotW'M«ircil ”\iX*r^-rA 

(?j)cina'Nao-nj^^a-H^-nnfn-n ii*'.aoitiy'ioftiM«r.ji«Jir')icjn f S 

f\j o n 3 01 c a; 3 3 r" 3 3- 3 mm .1 m 1/1 m ir in o »- o t ^ n » o m -c c a n. — • 00 


o ^ 3 - tf -r> 3 000 

rr ^ "Vi — • AJ I\j Al 


o c O O C '1 ;> o o OO o C G Q — • AJ 


ooo-xj- a- xx g o n. 3 >a 3 


AJ A, r\) A] »XJ AI AJ At AJ Al AJ AI AJ A* AJ ru AJ Al Aj f\j Aj •■« — • — 4 ■ — I ™— * — • "\J ^ X CT iC 3 




.4 .-4 -4 4-4 - ■ 


c r tc s n x n rvi x 

<T. 'VC'M^'V C'T'M 

in c n - m - — < ru n 


ai aj rvj i_p r~- it. x m 

t- 0 3 c «~* a* - n r*- 

AJ 'VJWtm.i C 3 fO 


” i ; 1 i 

ifi d 'n m m n o 6 m ru n in s 3 m t x* o x m x- m r- m m c 

rvn r- t r m c ip 30 ^r n m n s o .r 3 aj c* -c *a ^ o 

03 Mr.nJSirM/ ! 'M 1 )in 3 irT. 33 *O 0 , N-N' 0 r#li 0 IVI 


X r- n ac it s X m o 


■jo x X x x> x t b o- J cr x) xj x r~- a- x x X' m 

^4 ■— 4 _-4 — • «-4 .-4 r 4 «-4 ,4 -4 — « —4 ~4 _• .-4 — « —4 — • -4 — * 'O 

i 1 «4 *-4 W -4 -4 »4 » — « t 4 *4 4*4 w 4 44 »—* 4-4 44 * 4-4 *4 4-4 4—4 w 4 - 1 


3 3 

<y x» a- 


ji x o in N X G rii .-o 

ru o m aj — ■ -n ifi J x> 

X) r- r- -« 3 3 f\! f\S LT- 


ru > vi aj 
cr > 3 
aj aj in 


in o co 
ai m in 
x f- 3 


in m iT' in ^ o x r© rA x .u m xoxr^-omr^o 
^ 3ru-cA. , noj'onx 3 3 aj m o >n ® o r- -• -n 
rn _n x -o o -o in 3 ru — o -4 O -4 0 o cr —40x0^ 

_ _ . . ....a.-. 1 * >••••■» • • • 


*a ru r-~ 

rn 3 

l-A O 3 


x X x. r- r- xr^r-r*- 




333 


n o cc .r o -4 i\! m :] 

iAKJrArAr03 3 3 33 


^^Minao-*f\im 3 inxMO^A-<f\iim-j</ix^xi>o- 4 rv;r«iinxK 

3 T 3 3 3 in in jun in in n in IT- Ti c a c c n o ~c c-c^or-r^-r-r~-r-^r~.r^r^ 


Table 5.9-2C. 18 IN. DIA TANK TEST 1G #D (Page 1 of 2) 

temperature MATRIX-STRATIFICATION 


1 


I C * 0 0 0 

C . 0 o # o 

114,230 
115,292 
116 ,333 
117,2*2 
117 • 0^2 
117,208 

117.417 
117,300 

117,167 

115.417 
116,875 
117,625 
117,625 
114,2 3 C 
115,417 
116,917 
116,953 

-117,500 

117,053 

115,417 

116,6/5 

117,625 

117.625 
113, 1^*7 
112 , 363 
111,958 

111.625 
112,500 
112,500 


2,000 

, 2?2 

114,917 

116,125 

117,333 

113.167 

126.625 
131,736 

133.292 

129.667 

121,542 

116,2^2 

117,708 
< 44 , 625 

144.167 

114,917 

116,375 
117,875 

125.667 

129.667 

122.042 

116.292 
117,766 

144.625 

144,167 

113.667 
112,500 
111,750 
111,208 

112.625 

112,583 
113,533 

132.042 

136.667 
122,453 

4 A Q ft T 4 


4,000 
,444 
116,583 
116,042 
119,500 
12C.625 
131 , 333 

136 .167 

137.125 

133.167 
123,833 

116.375 
120,250 
150.206 

146.125 
116,583 

118.542 
120 , 458 

1 3 0 0 0 0 
133,167 

124.542 

118.375 

120.250 
150,208 

1 4 C , 1 2 5 
115,000 
13 3,333 
111,875 

110.917 

112.917 
113,042 
115,083 

136.125 

140.250 
125.203 

119.375 


7,000 9,000 

,778 1,000 

120,167 123,250 
122,229 125,229 

124,292 127,208 

124.708 127,542 

136.375 139,250 
140,875 144,125 
141,250 144,333 
136,633 139.75Q 

127.583 130,333 

122.708 126,250 

124,292 127,042 

154.917 157,917 

152,042 154, 45e 

120,167 123,250 

122.917 126,583 

124.542 127,292 
134, 75u 137,792 
136,833 139,750 

128.625 131,417 

122,708 126,250 

124,292 127,042 

154.917 157,917 
152. C42 154,456 
117, 5GC 119, 2°2 
114,458 115,292 

112.375 112,583 

110.583 lir ,456 

113.583 114,125 
114,125 114,833 

117.542 119,333 

139.625 142,542 
143,675 147,042 
128.250 130,500 

J ^ r» 4 *, M T ft 
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Table 5. 9-2c. 18 IN. DIA TANK TEST 1G #D (Page 2 of 2) 


•5 b 

113,375 

113,503 

113,542 

113,583 

113,833 

- 36 

110,0*2 

- 136,250 

-139,792 

143,625 

146,542 

57 

113,042 

113,125 

113,675 

114,70' 

115,625 

3 5 

113,375 

113,542 

114,250 

116,083 

11- 333 

39 

-113,833 

114,042 

115,375 

117,075 

11* , 583 

4C 

114,206 

114, 7C8 

116,167 

118,833 

171,000 

41 

114,333 

114,675 

116,458 

119,675 

122,333 
123,250 

- - 42 

1114,375- 

-115-1167- 

-116,792 

120,333 

43 

114,542 

115,206 

116,958 

120,333 

123,206 

44 

114,542 

115,417 

117,083 

120,625 

123,375 

45 

- 114, 2V2 

115,083 

116,675 

120,417 

123,250 

46 

1 1 4 , 2 l --' 2 

115,250 

117,042 

12G , 667 

123,583 

47 

114,417 

115,542 

117,417 

121,203 

124, 25C 

- 48- 

115,-250- 

-116,333 

-116,333 

-122,750 

126,250 

49 

' 115,542 

116,667 

118,833 

123,250 


50 

116,042 

117, 2°2 

119,375 

124,083 

127,292 

51 

- 116,417 

117,625 

119,833 

124,583 

127.333 

52 

116,250 

120 , 4re 

119,750 

124,667 

177.375 

53 

116,250 

117,337 

119,708 

124,583 

127,417 

— 54 * 

116,319 

159,542 

119,819- 

-174 ,667 

127,431 

55 

116,375 

117,542 

119,750 

124,583 

127,458 

56 

116,456. 

117,706 

119,956 

124,667 

127,5*2 

57 

116,333 

117,625 

119,875 

124,706 

127,4:7 

58 

116,917 

117,956 

120,375 

124,542 

127,333 

59 

116,792 

116,003 

120,583 

124,583 

127,4:7 

— 60 

116,750 

1 1 6 , 333 

120,458 

174,208 

176,875 

61 

117,167 

119,206 

121,250 

124,203 

127, C42 

62 

117,45b 

119,125 

121,458 

125,542 

128,333 

63 

117,167 

118,675 

121,200 

1 ? 5 . 2 0 s 

126,042 

64 

117,347 

116,389 

120,222 

124,028 

126,764 

65 

117,167 

116,125 

17C ,00C 

174,000 

126,7^2 

66 

117,417 

117,917 

119,208 

122,542 

125,167 

67 

117,250 

117,500 

116,600 

121,625 

124,083 

68 

117,125 

117,375 

Ufa , 50C 

121,875 

124,542 

69 

117,250 

117,542 

118,750 

122,208 

124,958 

70 

117,375 

117,542 

116,417 

121,167 

123,667 

71 

117,208 

117,292 

118,125 

121,333 

123,750 

72 

117,042 

116,042 

119,542 

123,175 

1 2 6 , 0 8 J 

73 

117,125 

116,042 

119,792 

123,333 

126,458 

74 

66,167 

86,292 

06,042 

06,003 

06,167 

75 

94 , 042 

94,107 

°3 , 9 5 6 

94,042 

94 ,25Q 

76 

04,956 

64,906 

04,792 

04,917 

04,917 
9 5 » 6 b7 

77 

95.629 

95.667 

95.500 

95.5P3 
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FIGURE 5.9-4b 

18 IN. TNK TST 1G2BS BULK ULGE yLIQ TFMP HISTORIES 
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FIGURE 5.9-5a 

6 IN. TNK TST 27GI1S TANK PRESSURF HISTORY 
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FIGURE 5.9 5c 
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I able 5. 10- la. 6 IN. DIA. TANK TEST 27G//3S 

STRUCTURAL GEOMETRIC TANK WTS-WATTMETER HEAT FLUX INPUTS 

DOME AREA F72 = ,3927 CYL AREA FT2= 1,5708 FLNGE AREA FT2a ,0365 

0 ML— WALL — VOL— F-T-3 3 1/2— CYL — WAU VQLF-T3 = -^0-0164 FLNGE VOL- FT3= 

DME MASS LBMs ,65596 MASS 1/2 CYL LBM = .81996 FLANGE MASS 3 ,38058 


LIQ VOL-FT3: 


,22907 


ULLAGE-VOL FTI*- .03272 


INPUT HEAT FLUXES (8TU/HR-FT2) t AND ABSORBED HEAT AND TEMPERATURE ESTIMATES 


hi 2 = 2884,4216 H34 = 2884 . <J2 1 6 H56 = 2884 , 42 1 6 H9 1 0 = 2884 , 42 1 fe H78 = 

EST.HT FLUX- IN LIO (BTU/HR-FT2)=2884,4216 

EST.HT FLUX IN ULLGE ( BTU/HR-FT2 ) = 0,0000 

EST.HT INPUT L I Q C S TR A T ) BTU= 94,392 ( STR AT+DESTR AT ) BTU= 0,000 

-E5T.LI0-TTEMP— I NCRSEC STRATUS i-9-,3-5S4F C-STRA-T*DE5XRAT ) — 0.000 01 


0.0000 


EST.HT INPUT ULLAGE(STRAT)8TU 3 0,000 (STRAT+DESTRATJBTUs 


Table 5. 10-lb. 18 IN. DIA. TANK TEST 1G 


0,000 


STRUCTURAL GEOMETRIC TANK WTS*UAT TMfcTEK HEAT FLUX INPUTS 


150 HE AREA FT2° 3,5343 CYL ARF A FT2« 14,1372 

dme wall vul ft 3 = ,03299 1/2 cvl rall vulft 3 =* 

CHE MASS Lt>M= 16,53031 MASS 1/2 CYL LBMa 22,13880 


• FLNGE AREA FT2» — ,3201' * 
,04418 FLNGE VOL FT 3» 
FLANGE MASS= 1C. 27271 


Liu VOL F T3= 0,13501 


ULLAGE VCL FT 3= ,88357 


INPUT-HEAT FLUXES ( PTU/PR»FT2 ) # and absorbed heat and TEMPERATURE ESTIMATES — 

Hl*2= 966,6835 H34= 966,6035 H56 = 964,7540 H910? 962,3422 H78 = 0,0000 

t ST , HT FLUX IN LIG { nTU/PR-FT2 ) = 965,0435 
EST.HT FLUX in UUSF. UiTl/FR«FT2)a 0,0000 

F 3 T , H T INPUT LIG<STRAT)DTL= 2553,05? ( STKAT + DESTKAT ft TU=' 0,000 

F.bT.UO TEMP IMC^SE(STRAT)= 19,4362F ( STHA T+CESTR AT ) = 0 , 0 0 0 OF 


f .T ht INPUT ULLAGTCSTKaT ) pTU= 


0,000 


(5TRAT>DESTRAT)BTU= 


0,000 




mz*vm**!<*> 


Table 5. 10-2a. 6 IN. DIA TANK TEST 27 C. If IS (Page 1 of 2) 

TEMPERATURE MATRIX-STRATIFICATION 


0.000 .233 .484 .733 i • 000" 

0.000 .233 .484 .733 1.000 

116.917 121.333 127.458 133.250 139.000 
117.125 125.542-133.708-140.292-145.750— 

117.792 124.458 132.125 138.250 144.417 
<17.292 123.542 131.206 137.125 142.396 

116.792 122.625 130.292 136.000 140.375 
116.833 123.042 130.167 135.250 139,542 
117.292 123.833 130.021 134.646 139,188 

-1 17 , 750-1 24 ,625-1 29,875— 134,042— 1-33^333 — 

115.208 118.292 121.542 123.875 127.625 
117,583 137.833 U7.167 153.708 159.958 

117.625 138.000 147.792 156,125 161,625 

118.000 140.167 150.833 158.917 164,125 
1 16.625 137.626 146.417 150.792 147. 29£ 

1 15.375~120.667— 126,375— 1-31 f500~i36,750 

116.333 126.250 132.667 138.417 143,917 

117.333 127.417 133.625 139.583 145.083 
116.111 124.778 130. 125-135. 056-139. 333“ 
115.500 123.458 128.375 132.792 136.458 

115.625 118.458 120.958 123.792 126.708 
~1 1 7 .583 "1 37 . 8 33— 147 • 1 67~ 1 53 v70 B— 1 59-. 956— 

117.625 138,000 147.792 156.125 161.625 

118.000 140.167 150.833 158,917 164.125 

1 16.625 137.625 1 46 . 4 1 7 1 5 0 . 792 - 1 47 , 29 2 
115,79? ‘8.625 123.375 128.208 133,458 

115.000 k 4 .458 121.125 125,292 130.417 
-114, 04^-117x37 5-120,95 8- -l 2 5, 1 6 7—1-3 0 rl 6 7 

106.208 117.333 120.950 124.917 130,083 

115.917 117.292 119.167 121.542 124,667 

114.958 116.042 118.292 121.583-125.833 

115.333 118,417 123.042 127.833 133.083 
1 18,847 1 34.389 138.250 139,583 140 . 6b7 

-113,075-134.417-138,583-139,417-140.833— 

111.958 114,917 118.333 120,042 122.958 
106.417 107.708 109.271 109,979 117,563 


Table 5. 10 -2a. 6 IN. D1A TANK TEST 27 G //3S (Page 2 of 

35 -100.875 100,500 100,208 99,917-112.167 

36 118.833 134,375 138,083 139,667 140,583 

37 115.750 118,250 121.458 125,250 130,2^0 

-36 1 15.750-1 19,000-123.292 -128, 125-13 3,292 

39 116,208 119,792 124,542 129.208 134,125 

40 116,750 120,583 125,206 129,917 134,833 

-41 117,750 121.542-126,625 131,917 136,250 

42 117.292 121.333 126.375 131,333 135.750 

43 1 1 8 a 4 5 8 122.458 127,542 132.375 136.875 

--44 117^50 0—121 ,4 79-126,333-131 ,4 56- 136,3 3 3 

45 118.792 123,042 128.250 132.417 136,750 

46 1 17.708 J21 - 625 126.292 131.583 1 3 b v ? 1 7 

47 1 19,208-123,833 129,250 134.458- 1 38,1 67 

46 118.125 122.000 126,958 130,958 135,417 

49 1 V 8 , 6 6 7 123.333 127.968 1 32.875 1 38.250 

50 119.500 123.417 128, J67 132.833 137.6J3 

51 120.125 123.861 128.611 133.097 137.708 

52 1 19.333 1 23.222 128.201 132,757 137. 5e>3 

53 1 18.542 122.583- 127.792- 1 32.417- 1 37.41 7 

54 119.333 123.222 128,201 132.757 137,563 

55 119.333 123,222 128.201 132,757 137,563 

—56 1 19. 33 3-1 23. 222-1 2e. 20 1-1 32. 7 57-1-37. 5o3 

57 119.333 123,222 128.201 132,757 137.563 

58 120.750 124.306 129,056 133,361 137,583 

59 1 21,375- 124,750 -129,500-1 33,625-137,458 

60 120.333 123,250 127,456 131,625 135,458 

61 118,250 120.250 123,375 127.625 131.458 

1-1 8. 75&-1 2 0.4 58-1 23 .9 58-127, 167_131 .45 8 

63 120,750 122.125 125,792 130,000 133,250 

64 122.583 124,208 127.792 130,917 134.875 

65 - - - 118,250 119.000 1 22 , 0«2- 1 25 . 1 67 128,000 

66 118,625 119.333 121,875 125,417 126,542 

67 120.292 121.083 123,125 1?6*25C 125,875 

-68 1 18.361 -1 19.347-121 .25 0-12 4.014-125.639- 

69 1 18.167 1 18.625 120,417 123,125 124,667 

70 118,292 120.083 121.458 123,500 125,708 

71 119.792 120.667 122.583 125.292 127,042 

72 118,667 121.833 123,042 125.375 124.833 

73 110,667 121.833 123.042 125,375 124,833 

-74 1 12.125-1 13.9 1-7-U 6. 0 0 0-U8. 583-121 .1 25 

75 99,750 100.958 102,458 103,833 105,417 

76 107.750 108.125 108.792 109,667 110,667 

77 90,417 90.750 91.250 91,625 92,042 


mm* 
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3 
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'able 5 . 10 -2 b. 18 IN. DIA TANK TEST 1 G If IS (Page 1 of 2 ) 

TEMPERA TLKF PATRJX-STRATIf JCA F JCN 


TIPE(MIN) 

T A U 


1 

2 

3 

A 

5 

6 

7 

8 
9 

.10 

11 

12 

13 

14 
-l!>- 

U 

17 

18 

19 

20 
- 21 - 
22 
>3 
24 
!5 
26 
27- 
28 
29 

0 - 

1 

2 

3- 

4 


C.U00 
0.000 
119,167 
121 , 1*6 
123,125 
123,917 
119,503 
117,667 

121.833 

117.833 
117,875 
124,500 
126,417 


117,917 


117,875 

119,167 

-120,833- 

121,542 

117,625 

117,833 

117,708 

124.500 
-126,458 - 

118, 2U8 

117.875 
118,000 
117,792 
117,708 

-117,-708- 

117,792 

117,625 

117,833 

119,375 

119.500 

-116,292- 

116.875 


2,000 
,222 

124.792 
128,833 
132,875 
134 5 458 

131.792 
133,750 
133,917 

130.958 

122.667 
1*9,625 

146.792 
14fl,7ft8 

147.583 

124.792 

126.583 

127.958 
127,063 

130.958 
123,208 
1*9,625 

167.667 - 
148,458 

147.583 
120,375 
120,000 
120,000 
119,917- 
119,125 
119,292 

120.542 

135.542 
1*1,458 
124,583- 
119,979 


4,000 

,444 


126.203 
132,813 

137.417 
139,208 
137,083 
138,292 

139.250 
135,007 
125,542 
155,708 
153,583 

153.625 

152.003 

128.203 

132.833 

131.833 

131.417 

135.003 
126 ,206 
155,706 

162.625 
153,633 

152.003 
124,375 
123,500 
123,500 
123,333 

121.250 
122,125 


124,542 


1*0,292 

1*5,667 
127, 7 ca 
121,706 


129 

134 

139 

1*1 

138 

139 
1*? 
136 
127 
157 
155 
155 
153 
129 
134 

133 

132 

136 

127 

157 

164 

155 

153 

126 

125 

125 
124 
122 
123 

126 
1*2 
1*6 
129 
122 


5,000 

56 

,958 
,703 
,458 
,167 
,7oa 
,7 08 
,375 
,703 
, 0*2 
,708 
,75: 
,633 
, 0*2 
,955 
,375 
,875 
,917 
,706 
,956 
,708 
, 708- 
,500 
, 0*2 
,417 
,375 
,292 
,958- 
,375 
,75? 
,583 
,455 
,*17 
, 0*2 
.5*2 


7,000 9,000 

,778 1,000 

133,0*2 136 x 25 0 
137,979 14 1,4.18 
1*2,917 146,625 

144.625 1*8,250 
1*2,000 1*5,458 

143.083 1*6,625 
143,708 1*6,333 

139.583 1*2,667 

129.958 132,708 
161,667 163,167 

159.625 162,667 

152.875 162,000 

156.375 159,208 
133,0*2 136,250 

137.583 139,792 — 

137.375 141,000 

136.375 139,750 

139.583 142,667 

131.083 134,203 

161.667 163,167 
166,125-171,542 - 
158,533 161,833 

156.375 159,208 
130,417 134,542 

129.167 133,458 

129.083 133,417 
126,792-133,083 — 

124.958 127,792 

127.167 131,250 
13*;,750 134,792 - 
145,458 l*e,75C 

151.875 154,833 

131.667 134,083— 
124,0*2 1?5,375 


'1 

able =». 10 -2b. 18 IN. 

niA 

TANK TEST 

1G 3 IS (P; 

A 

35 

115 

458 

115 

,375 

115, 

7 C 8 

116 

,042 

116 

,417 

36 

119 

5'*3 

140 

.917 

145, 

625 

147 

,203 

150 

,125 

37 

117 

917 

120 

,U7 

123, 

458 

125 


126 

,917 

38 

117 

875 

120 

,458 

124, 

375 

126 

,333 

13*? 

,750 

39 

118 

125 

120 

,917 

125, 

000 

127 

,042 

131 

,?50 

40 

118 

292 

121 

,417 

125, 

292 

127 

,375 

131 

,208 

41 

lie 

042 

120 

,375 

123, 

208 

124 

,958 

128 

,958 

42- 

- 118 

292- 

121 

,000 

124, 

292 

126 

,375 

13" 

,6?^ 

43 

ue 

417 

121 

,125 

124, 

e75 

126 

,625 

130 

,750 

44 

lie 

45fl 

i?0 

,333 

124. 

000 

125 

,500 

129 

,542 

45 

118 

125 

uo 

,917- 

124 ; 

333 

126 

,208 

13.; 

,125 

46 

ue 

667 

121 

,625 

125, 

875 

127 

,833 

131 

,667 

47 

ue 

583 

122 

,000 

126, 

000 

128 

,167 

132 

,000 

48 

■ - ue 

792 

121 

,667 

125, 

375 

127 

,167 

13C 

,833 

49 

» ue 

250 

120 

, 956 

124., 

C 42 

125 

,917 

129 

,500 

50 

ue 

000 

120 

,000 

122, 

875 

124 

,583 

125 

,292 

51 

— : — ns 

125 

119 

,833 

122, 

375- 

124 

,000 

127 

,250 

5? 

117 

875 

120 

,000 

122, 

750 

124 

,792 

126 

,333 

53 

ue 

333 

121 

,333 

124, 

792 

126 

,956 

130 

,625 

54 

- ... 117 

972 

120 

,000 

122, 

903 

124 

,986 

126 

,736 

55 

117 

958 

120 

,083 

122, 

917 

124 

,458 

128 

, 6 25 

56 

lie 

U7 

1?0 

,000 

123 j 

206 

125 

,375 

129 

,542 

57 

117 

958- 

120 

, 625- 

123, 

958 

125 

,956 

129 

,458 

58 

ue 

167 

119 

,292 

122, 

000 

123 

,675 

127 

,125 

59 

117 

833 

119 

,292 

12 2, 

167 

124 

,292 

127 

,583 

60 

- ■ 117 

708 

118 

,750 

121, 

417 

123 

, 2 G 6 

126 

,333 

61 

lie 

125 

118 

,8 33 

120, 

750 

122 

,292 

124 

,917 

62 

lie 

063 

119 

,083 

121, 

583 

123 

,167 

126 

,125 

63- 

117 

792 

ue 

,708 

121, 

125 

122 

,917 

125 

,033 

64 

ue 

042 

ue 

,792 

121, 

C 1 4 

122 


125 

,403 

65 

117 

792 

ue 

, 375 

12C , 

45G 

122 

,0 4 2 

125 

, cco 

66 

117 

958 

ue 

,208 

119, 

875 

121 

,208 

123 

,950 

67 

117 

625 

117 

,708 

119, 

000 

120 

,292 

122 

,702 

68 

117 

667 

117 

,625 

119, 

250 

120 

,500 

123 

,583 

69 

117 

792 

117 

,917 

119, 

54? 

121 

,042 

12? 

,700 

70 

117 

075 

ue 

,167 

119, 

042 

120 

,292 

122 

,667 

71 

117 

625 

117 

,5n3 

118, 

875 

12C 

,208 

122 

,708 

72 

117 

667 

lie 

, o n 3 

120, 

250 

121 

,917 

124 

,917 

73 

117 

833 

ue 

,542 

120, 

750 

122 

,708 

125 

,375 

74 

89 

625 

89 

,500 

B9, 

417 

89 

,792 

9 C 

,000 

79 

— 98 

063 

9 8 

,042 

96, 

417 

99 

,083 

99 

,70b 

76 

85 

375 

85 

,167 

85 

167 

85 

,50 0 

85 

,500 

77 

96 

503 

96 

,417 

96 

417 

98 

,708 

IOC 

,833 


ot 2) 

116 t 667 
152 * 9l7 
132x917 
134x917 
135x2:8 
135x583 
133x042 
134*625 
133x542 
133x333 
133*000 - 
135x167 
134*958 
135*333 
134*542 
133*375 
131*500 - 
133*333 
134,583 
133*056 
131*917 
132*500 
133*533 
131*583 
131*833 
130*167 
127*667 
129*042 
128*542 
126*458 
123*167 
127*292 
125*625 
126*333 
126*833 
125*625 
125,458 
127,833 
128*333 
90*125 
100,375 
85*542 
96*792 


) 
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FIGURE 5.10-2b 

18 IN. TNK TST 1G1IS STRAT DEL - TEMP PROFILE 


DEL TEMP =T( T)-T(T=0) (F) 
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FIGURE 5.104b 

18 IN. TNK TST 1GXIS BULK ULGE Y LIQ TEMP HISTORIES 


NORMALIZED TIME 


B - UlLP^E. 

I - L1Q.LHD 


1 \ 

i 1 

4 — 4 

| 

j 

L 4 

“I~T 

i 

.. i. 

.1 ..1-4 i 
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FIGURE 5. 10- 5a 

6 IN. TNK TST 27GS3S TANK PRESSURE HISTORY 


NORMALIZED TIME 


PRESSURE TRAHSDUCER 
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FIGURE 5.10 6a 

6 IN. TNK 27GS3S LIQ MOD - GR NO HISTORIES - STRAT 


EMSlBfi 


NORMALIZED TIME 




FLUID (FREON PCA (ll3» DEPTH 


I - THEORETICAL -BASED ON MEASURED 
%" WATTAGE INPUT 

X- EXPERIMENTAL - BASED ON 
MEASURED o " Fiiim 
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FIGURE 5.10-6b 

18 IN. TNK 1GXIS LIQ MOD - CR NO HISTORIES - STRAT 


■■■■■■■■■■■mil 


■ 




NORMALIZED TIHh 


1A L 1 (£L\ 

CWf { K ' 

FLU IB (FREON PC A (ll3)) -DEPTH 


I - THEORETICAL - BASED ON 

MEASURED o" WATTAGE INPUT 
VH 

X - EXPERIMENTAL - BASED ON 
MEASURED a" FLUID 
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Section 5. 11 

CONSTANT WALL HEATER HEAT I LUX I ESTS 



Note: c.f. 6-in. -Dia Tank Test 8G #1 (Section 5. 5) 
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Table 5. 11-la. 6 IN. DIA. TANK TEST 1 G# 1 


. _ SXr.UCTURAL- S&QKfc- 

— DAMP APgA F T 2« ,3927 

C*l_ AREA FT?* 1,5708 

-FUJX INPUTS - 

Fi wr.P aspi rT 3 * .niAR 


DME WALL VOL FT3« ' ,00l3l 
DHE HASS L&M* ,65596 

1/2 C»L HAUL V0LFT3* 
MASS 1/J Cyt LBHa ,8i996 

,00164 FLNGfc VOL FTJ« 

FLANGE MASS* ,38056 

,00076 


U1Q VOL FT3« ,22907 ULLAGE VOl FT3« ,03272 


— lAi PUI . H FA T F L JXF S < a T l 1/h R-T T2 ) ABS-OfiBEO-H E A T — A N D T E M REmugf~ES7 I MATES 

*12" 600,6468 HJ4« 600.6488 *56« 600.8498 H9l0§ 600,8489 H78" 0,0000 


EST,HT FLUX IN LIO ( 0TM/I-HTT2) a 600.8488 
ESTjHT flux In ULLGE C RTL/HR*F T 2 > * O.OOOO 

-E S T. a - ril — l A : P UX— L4-0I ST Ra L) B-1U1 4 S TBAI*£fcSTftA-T )&T-U* 

EST , L I Q TcHP INCRSE(ST^aT)« 14 i 9313LF ( STRaT*DEST«AT ) ■ 28.2232F 


E S T i h T INPUT-ULLAGE ( STRaT ) 3TUs 0*000 < STRATaDESTRAT ) B T^J ■ -0^000- 


Table 5. 1 1-lb. 6 IN. DIA. TANK 

STRUCTURAL GEOIETRIC TANK WTS-KATTMbTEH HEAT 

TEST IG#2 

FLUX INPUTS 

# 

Don AREA fT2« ,3927 

CYL AREA FT2« 1,5708 

FLKGE AREA FT2* ,036, 

JJfJL H.ALL.VOJ, FT3« ,03131 

1Z2__CYL KALL VOLFT3 « 

.00164 FLNGE VOL FT3» t aOA?6 

PPE HASS LUM« ,65596 

LIQ VOL FT3« ,22907 

MASS 1/2 CYL LtMf ,»1996 

ULLAGE VOL fT3« ,03272 

FLANGE MASSr ,38058 

JNFUT HEAT FLUXES ( BTU/F R-FT2 7 , ANC ARSCRbEP HEAI AND 

TEMPERATURE ESTATE, 


M 12* tOOj 8488 H34« 600,8488 H56? 600,6486 H91Q? 600,8468 H78? 0,0000 


ESTjHT FLUX JN LIO ( BTU/_LR*£Y2 J_« 64)0*0488 
bbT.HT FLUX IN ULLGE ( QTl /HR-FT2 ) * 0,0000 

fcbT.HT INPUT LlQ(STRAT)BfL« 72,752 i STRAUPESTRAT > E Tie 137,639 

16 Lt L.IP_T NCjjSEJMBAJJj 14_i9lQlI (I TRAT+DES TRat )* 2h , 2i 6 7r 


fc S T , H T INPUT ULLAGE (STRAT)BTU« 


0,000 


IbTRAT^DESTRlTjBTU 


0,000 


ui 



Table 5. 11 -2a. 6 IN. DIA TANK TEST 1G #1 (Page 1 of 2) 

TEMPERA TtHfe._flAlRlX«ST«AliFlCAll^ 


TIME 

TAU 

2 

3 

4 - 

5 

6 

.... 7 — 

A 

9 

10 
11 
. 12 

13 

14 

15 

-46— 

17 

18 

. 19- 
20 
21 
22 

23 

24 

— 25 — 
26 

27 

28 - 

29 

30 


(MIN) 


0.000 1.000 
ft, 000 .270 

415 *319— 42 3-» 62 5 l _ 


iiVc'W — — — 

114,542 128.375 131, 7«2 134,4.7 134,417 
115,95. 121.458 124,875 127. 958 129,750 
114,333 133.792 139,147 143,417 146,250 

114.583 134.458 139,458 142, 95S 145,792 
114,917 133.583 137,647 1«1.P0C 142,958 

114.375 132,500 135,792 138. 7o« 140,375 
115,708 122.458 127,458 132,167 l34,9lT 
114,042 125.956 131,333 135,633 l38,4i7 

-114,417 124. 147-131, 3J3 135.250-137,833 
114,250 124.125 128,147 l3i,4?5 134,000 
Hi,, 70# 124.375 127,706 130,750 132,792 

115, 33 3-119. 583 123,044-12 6,175-127,474- 

114,333 133.792 13..147 143, 4l7 146,250 

116.583 134.456 13*, 456 142,958 145,792 

116,917 -133.553- 137, 667 34 1,000-142, 9>i- 

116.375 132.500 135,792 138,70# 140,375 

115,458 117.250 120,8*9 124, *i7 127,458 

r%m m a a m n. ■ a A* A a ■ a AO Ail 


ll5,333ll9.5RJ123,QOA-ii^,M3_lV/ T *-(>- 

114,333 133.792 13..147 143, 4l7 146,250 
116,583 134.451 13»,45« 142,95. 145,792 

116,917 -133,553-137, 667-14 1,000-142, 958- 

116,375 132,500 135,792 i3.,70. 140,375 
115,450 117.250 120,8*9 124, *l7 127,458 
-113,129 115^958-117^954-120^488-122,083- 
105,875 109,879 113,542 115,250 114,292 
99,583 100.958 104,147 106,250 107,123 
_ll4-,-9SB- 413.7-5 0-H7-, 204~H9»-042— 120,629- 
115,042 115. .79 117,333 119,708 121,500 
115,542 117.583 121,208 125,379 128,042 
-1 1 9,4.1 12 8. .6 1 1 32,3 2 . 134. .44 1 3 6, 73 .- 
116,2*2 130.333 133,000 135.333 l36,9l7 


116,2*2 130.333 133,000 135.333 l36,9l7 
112, 79C 117.900 120,45# l22,5c0 123,833 
-lOi.583-i9B.425-109.250— 110,268 110,917 
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Table 5. 1 1 -2a. 6 IN. D1A TANK TEST 1G 01 (Page 2 of 2) 

104,375 103,708 103,250 103.208 103,292 


35 

36 

— 3Z_ 

38 

39 
4Q 

41 

42 

— 43 — 

44 

45 

.. 46 . 

47 

48 
- 49 - 

50 

51 

52 

53 

54 
- 55 - 

56 

57 

58 

59 

60 

- 61 - 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 


115,375 129.625 132.292 134.750 136,667 

115,583 117,125 119,792 122,075 125,167 

115.938 118.042 121,067 125.750 128,500 

-110^417— 119 *-375- 123*700 127»9b8i30, 7 04 

116.500 119.708 123,607 128,042 130,625 

116,708 119,917 124,708 128, 9l7 131,458 

116.938 120.542 124,417 120,375 130,873 

116,607 120.458 124,623 128,958 131,583 

-114,73^-420^ 750-124 f 43a-428^542-l3l,4i7 

116,750 121,458 125,250 129,083 131,792 

116,667 119,067 123,300 127,509 130,083 
r 4^ r 03a-4l9-r425-l22r944-ia7VO97— 129 T 54?- 

117.000 119,583 122,503 120,025 129,000 
116,025 119,042 122,007 126,500 128,607 
140,792_139,042- 129,792-446.792-139,125 

116.750 119,167 122,667 120,958 J 29 , 042 

116,917 119,000 121,033 126,000 126,208 

. 4, 7 03- 1 1 9-* 4 54_1 3 3-. 042-4 2 4 r 9 1 7- 12 9 T 0 4 2- 

116.917 119.000 121,833 126,000 l28,208 
116,708 119.456 123,042 120, 9i7 129,042 
116,440 118,875 122*250 125,979 128,108 

116.667 118.700 121,333 123,458 i?7,7u3 

110.917 118.750 121,623 125,333 127,375 
-114, 5 00 — li 7-r647 — 120r rt 94— 123 t 5A3— l-25r623- 

110.500 117.917 120,375 123,9i7 125,750 

110.500 118,042 120,542 123,633 125, 730 

110.667 117 • 950- 1?0 ,583 123, 7o8 125,700- 
110,292 117.250 119,450 122,667 124,333 

116.333 110,958 118,503 121,375 122,958 
414,450— 110^9 5 0-1 10, 700- l2i ,503-123, 167— 

116.500 116,875 116,208 l20,9i7 122,292 
116,250 116,667 118,107 1?0,958 122,333 

115.750 110.450 117,792 120.500 121,833 
115,625 116.373 118,000 I20,4l7 i2l,833 
115,542 116.750 118,373 120,988 122,292 

115.333 117^373- 119,167-121,042 122,542 
105,875 107,083 108,750 1U,2CB 112,333 

90,500 90,833 9 0 ,593 9 1(k rfl 91,125 

103.000 103.458 104,450 106,0*3 106,792 

89,780 90,042 89,750 °0,125 89,833 
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Table 5. 11 -2b. 6 IN. DIA TANK TEST 1G #2 (Page 1 of 2) 

TEMPERATl'RF MATRIX-STRaTIFICATJOW 


TIRE 
7 AU 
1 
2 

_ 3 

4 

5 

6 
7 
6 
9 

10 

11 

__12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
29 
30_ 

31 

32 

33 

34 


(MIN) 0,000 1,000 2,000 3,000 3,700 

0,000 ,270 _ ,541 _ .811 1.C00 _ 

116,750 124,167 129,125 133,375 135,958 

117,333 130,500 136,167 140,500 142,917 

ll7,>00_129,7u8_i34: i e33_13e.a«iLJ.4Q^7J3e 

117.375 128,958 133', 771 137,125 139,500 

117.250 128,208 132.708 136, 0P3 138,292 
117,208 128,750 133; 000.136, 20e..l36, 417 

117,333 128,875 132,896 135,833 137,771 

117,456 129,000 135,792 135,45ft 137,125 

116.375 122,000 125,583 120,500 130,208 

117,333 134,333 139.708 143,500 146,500 

117,500 135,250 140,292 144,208 146,292 

1-I7j667_l34 l 250_138 i l25_141 < 375_i43,500 

117,167 132,875 136,083 138,70ft 14(1,542 
116,542 123,167.128,125 132,708 135,208 

U 6 X 9 1 7_1 2 6j_4 5 8_1_3 1 ,_9 5 8_1 3 6 * 2 9 ;>_JL3 8^675 

117,417 126,750 132,000 135,833 138,167 
117,021 125,938 130,456 133,667 135,729 

X16 J 625_l25,l25.128 , | .9l7^l31 l 50a 133,2^2 _ 

116,125 120,333 123,708 126,708 128,500 

117.333 134,333 139,708 143,500 146,500 
1A 7 _l 5°_0_1 3 5 l 2 5 Q_1 4 o_^ 2 9 2_14 4 X 2 0 fi_l 4 6,2^2 

117,667 134,250 13b', 125 141,375 143,50* 

117.167 132,875 136,083 138,708 14c, 542 

116 1 708_119 J OOC 123 1 125_127 1 125_1?9,5oo 

116.333 118,500 122,000 125,625 126,208 

116.250 116,396 121,792 125,333 127, 8l3 

1A 6x1 *Z_ a X 8 X 2 92.121* 5 B _3_12$ cO 4 2_1 2 7U_4 1 7 

116,542 116,292 121,208 124,542 126,583 

116,250 117,563 120,333 123,700 125,875 

U6 x 5 4 2_119j 125 123, ;67_177 ,20ft 129,732. 

116,792 130,809 133,500 135 , 819~ 137 , 347 " 
117,458 131,417 134,000 136,042 137,625 
UJ>xi>8_l 20x0 8.3_ 1 2 2 . 3 7 ?_ 12 4 a 6 7_1 25. ..3 33 

113.167 113,208 113.792 114,417 114,833 
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Table 5. 11 -2b. 6 IN. DIA TANK TEST 1G HZ (Page 2 of 2) 

35 110.950 110.250 109,833 109,625 109, <58 


35 

110,950 

110 

250 

109 

36 

1 1 6j 4 50 

130 

625 

133 

37 

116,700 

110 

750 

122 

30 

116 , 667 

119 

000 

122 

39 

U6j7O0 

_11.9i 

54 2_Jl23 

40 

116,950 

120 

083 

124 

41 

117,417 

119 

956 

124 

42 • 

117,333 

120 

575 

125 

43 

’ 117,375 

120 

956 

125 

44 

117,667 

120 

958 

125 

45 

117^.333 

.121 

292.JL25. 

46 

117,450 

121 

958 

125 

47 

117,375 

122 

C 83 

125 

43 

110,200 

121 

250 

125 

49 , 

117,625 

120 

633 

124 

50 

117,503 

120 

003 

X2Z 

51 

117x575. 

.*1*1 

93 3_JL_2 3 

52 

117,550 

120 

029 

123 

53 

117,417 

120 

45e 

123 

54 

117,5*2 

120 

125 

123 

55 ' 

117 , 5^2 

120 

125 

123 

56 

117,542 

120 

125 

123 

57 

117j^2. 

.120 

1?5. 

.123 

50 

117,550 

119 

633 

122 

59 

117,042 

119 

333 

122 

60 

117,430 

118 

979 

121 

61 

117,333 

118 

625 

121 

62 

117,125 

118 

503 

121 

63 

117,3/5. 

118 

750 

121 

64 

117,417 

116 

075 

121 

65 

117,200 

118 

0«3 

120 

66 

117,003 

117 

750 

119 

67 

117,200 

117 

875 

119 

60 

117,625 

117 

667 

119 

_ 69 

117,1*!) -117, 

500 

.119 

70 

117,003 

117, 

5*2 

118 

71 

116,917 

117, 

708 

118 

72 

117,003 

117, 

917 

119 

73 

116,700 

117, 

833 

120 

74 

105,792 

106, 

917 

108 

f 75 

89,375 

09, 

667 

89 

76 

102,700 

103 

125 

104 

77 

87,917 

08 

167 

88 


124,5*2 126,000 
.124.. 5A2_lZ6j45e 
124 ,5^3 126,417 


'2,375 


'2 122,750 
12 122,417 


I • ^ 

.125 


) 


NORMALIZED TANK HEIGHT 
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FIGURE 5.1 1 -5a 

6 IN. TNK TST1G21 TANK PRESSURE HISTORY 
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FIGURE 5.1 1-5b 

6 IN. TNK TST1GI2 TANK PRESSURE HISTORY 
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FIGURE 5.11-6a 




385 













. .. 



FREON 113CPCA) MODIFIED GRASHOF NO 


FIGURE 5.1 1-6b 
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